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PROBLEM TO BE SOLVED: To realize a wiring board which can be mounted with 
an LSI to come in the future, equipped with electrodes arranged at a narrower 
pitch, than those provided to a current LSI. 

SOLUTION: This wiring board A is of composite structure, composed of a glass 
epoxy rigid board 51 provided with a single wiring layer and a flexible 
board 52, provided with two wiring layers and bonded to the top surface 
of the glass epoxy rigid board 5. The flexible board 52 is equipped with 
a wiring pattern, formed on a film and provided with an LSI chip mount on 
its top surface. A wiring pattern 55 is about half as wide as normal and 
20 /zm or so in width. Therefore, electrode pads 54 are arranged at a pitch 
narrower than conventionally. 
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CLAIMS 



[Claim(s)] 

[Claim l] The wiring substrate characterized by being the composite 
construction by which it has the flexible substrate of a configuration of 
consisting of a rigid substrate, a circuit pattern formed in the film and 
this film, and the semiconductor chip loading section formed in the top 
face of this film in the wiring substrate carried in a printed circuit board, 
this flexible substrate was electrically connected with this rigid 
substrate, and laminating immobilization was carried out on the top face 
of this rigid substrate. 

[Claim 2] In the chip module which consists of a wiring substrate and a 
semiconductor chip carried in this, and is carried in a printed circuit 
board the above-mentioned wiring substrate It has the flexible substrate 
of a configuration of consisting of a rigid substrate, a circuit pattern 
formed in the film and this film, and the semiconductor chip loading section 
formed in the top face of this film. The chip module which is the composite 
construction by which this flexible substrate was electrically connected 
with this rigid substrate, and laminating immobilization was carried out 
on the top face of this rigid substrate, and was characterized by 
considering as the configuration in which the above-mentioned 
semiconductor chip is carried in the above-mentioned semiconductor chip 
loading section. 

[Claim 3] The wiring substrate characterized by to be the composite 
construction by which it has the flexible substrate of a configuration of 
consisting of a rigid substrate, a circuit pattern formed in the film and 
this film, and the semiconductor chip loading section formed in the top 
face of this film in the wiring substrate carried in a printed circuit board, 
this flexible substrate was electrically connected with this rigid 
substrate, and laminating immobilization was carried out on the top face 
and inferior surface of tongue of this rigid substrate. 
[Claim 4] The chip module characterized by considering as the configuration 
which consists of a semiconductor chip carried and mounted on the wiring 
substrate which is the composite construction which consists of a rigid 
substrate and a flexible substrate by which has a circuit pattern in the 
field of a film, was electrically connected with this rigid substrate, and 
laminating immobilization was carried out on the top face of this rigid 
substrate, and the above-mentioned flexible substrate of this wiring 
substrate. 

[Claim 5] The wiring substrate characterized by being the composite 
construction which consists of a flexible substrate which has a circuit 
pattern in the field of a film and was arranged in the center, and a rigid 



substrate by the side of the top face which was electrically connected with 
this flexible substrate on both sides of this flexible substrate, and was 
fixed with this flexible substrate, and an inferior surface of tongue. 
[Claim 6] It is the composite construction which consists of a rigid 
substrate and a thin film multilayer foil by which laminating 
immobilization was carried out on the top face of this rigid substrate in 
the wiring substrate carried in a printed circuit board. The 
above-mentioned rigid substrate It is the configuration of having the 
printed circuit board loading section for carrying in the above-mentioned 
printed circuit board on the inferior surface of tongue, and having the 
thin film multilayer foil loading section for carrying the above-mentioned 
thin film multilayer foil in a top face. The above-mentioned thin film 
multilayer foil It is the configuration that the laminating of the voltage 
plane which consists of film, the insulating layer which consists of film, 
and the grand layer which consists of film is carried out. The wiring 
substrate characterized by being the configuration of having the magnitude 
corresponding to a semiconductor chip, having the semiconductor chip 
loading section on the top face, and having the rigid substrate loading 
section for carrying in the above-mentioned rigid substrate on the inferior 
surface of tongue. 

[Claim 7] In the chip module which consists of a wiring substrate and a 
semiconductor chip carried in this, and is carried in a printed circuit 
board the above-mentioned wiring substrate It is the composite construction 
which becomes the top face of a rigid substrate and this rigid substrate 
from the thin film multilayer foil by which laminating immobilization was 
carried out. The above-mentioned rigid substrate It is the configuration 
of having the printed circuit board loading section for carrying in the 
above-mentioned printed circuit board on the inferior surface of tongue, 
and having the thin film multilayer foil loading section for carrying the 
above-mentioned thin film multilayer foil in a top face. The 
above-mentioned thin film multilayer foil It is the configuration that the 
laminating of the voltage plane which consists of film, the insulating layer 
which consists of film, and the grand layer which consists of film is carried 
out. Have the magnitude corresponding to the above-mentioned semiconductor 
chip, and it has the semiconductor chip loading section on the top face. 
The chip module which is the configuration of having the rigid substrate 
loading section for carrying in the above-mentioned rigid substrate on the 
inferior surface of tongue, and was characterized by considering as the 
configuration in which the above-mentioned semiconductor chip is carried 
in the above-mentioned semiconductor chip loading section. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chip module which 
used a wiring substrate and this, especially relates to the wiring substrate 
for carrying and mounting an LSI chip. 

[0002] An LSI chip is in the inclination which a pattern makes detailed 
and an electrode will form into a ** pitch in the future. The wiring 
substrate for carrying and mounting an LSI chip needs to be the structure 
where it can respond to this. 
[0003] 

[Description of the Prior Art] Drawing 1 (A) shows the conventional wiring 
substrate 10 for LSI chip loading mounting. It is a build up substrate, 
and the build up layers 12 and 13 are formed in the vertical side of the 
rigid substrate 11 made from glass epoxy, the bump 14 is formed in the 
inferior surface of tongue, and this wiring substrate 10 is the 
configuration of having the LSI chip loading section 15 in a top face. The 
LSI chip loading section 15 is the configuration that two or more electrode 
pads 16 are located in a line, and the circuit pattern 17 is prolonged on 
the outside of the LSI chip loading section 15 from each electrode pad 16, 
as collectively shown in this drawing (B). 

[0004] LSI chip 20 is a flip chip gestalt, and loading mounting is carried 
out at the LSI chip loading section 15. That is, soldering connection is 
made with the electrode pad 16 with which the bump 21 of the inferior surface 
of tongue of LSI chip 20 corresponds, and it fills up with encapsulant 22 
between LSI chip 20 and the wiring substrate 10. 

[0005] The wiring substrate 10 with which loading mounting of LSI chip 20 
was carried out is carried in a mother board 30 using a bump 14. 
[0006] As the above-mentioned wiring substrate 10 is shown in drawing 2 
(A) - (F), it is manufactured. First, as shown in this drawing (A) and (B), 
it punches to the rigid substrate 11, a pattern 40 is formed, and a gap 
is filled with a filler. Subsequently, an insulating layer 41 is formed, 
as shown in this drawing (C), subsequently to this drawing (D), Cu plating 
is formed in the whole surface, patterning of this is carried out and beer 



42 and a circuit pattern 17 are formed so that it may be shown. The process 
shown in this drawing (C) and the process shown in this drawing (D) are 
repeated by the number of layers, and as shown in this drawing (E), the 
build up layers 12 and 13 are completed. Finally, solder REJIRUTO is applied 
to a vertical side and the solder REJIRUTO film 44 is formed in it. 
[0007] 

[Problem(s) to be Solved by the Invention] In the wiring substrate 10 of 
the above-mentioned build up structure, a circuit pattern 17 is difficult 
for 15-25 micrometers to be a limit and for width of face wl to narrow more 
than this. This is based on the following two reasons. 
[0008] The 1st reason: A part of Cu plating of a circuit pattern 17 remains. 
The adhesion reinforcement to the insulating layer 41 of Cu plating is not 
fully strong. Therefore, when a circuit pattern 17 is made narrower than 
15-25 micrometers, the adhesion reinforcement to the insulating layer 41 
of a circuit pattern 17 becomes weak, and there is a possibility that a 
circuit pattern 17 may exfoliate from an insulating layer 41. 
[0009] The 2nd reason: In order to form a layer in piles, a wave surely 
appears in a front face. Since this wave exists, when exposing a mask on 
the resist film, the part whose focus does not suit is made, owing to this, 
the part from which the line of that edge turns into a curve can do a circuit 
pattern 17, and the part to which width of face becomes narrow by this may 
be formed. For this reason, when a circuit pattern 43 is made narrower than 
15-25 micrometers, there is risk of an open circuit occurring in the part 
to which width of face became narrow. 

[0010] As mentioned above, it is the relation between adhesion 
reinforcement and the danger of an open circuit, and it is difficult to 
make width of face wl of a circuit pattern 17 narrower than 15-25 micrometers. 
[0011] Moreover, as shown in drawing 1 (B) , two or more electrode pads 16 
and circuit patterns 17 of the LSI chip loading section 15 have the structure 
where the circuit pattern 17 pulled out from an inside electrode pad passes 
along between the outside ****** electrode pads 16. That is, two or more 
electrode pads 16 of the LSI chip loading section 15 are the structures 
where narrowing the pitch pi of the list of the electrode pad 16 receives 
a limit with the width of face of a circuit pattern 17. Here, the width 
of face wl of a circuit pattern 17 was 15-25 micrometers, and since it was 
difficult to narrow more than this, it was difficult [ it ] to make the 
pitch pi of the list of the electrode pad 16 still narrower than current. 
[0012] In addition, it becomes possible to make the pitch pi of the list 
of the electrode pad 16 narrower than current by forming in the layer of 
the surface layer bottom the circuit pattern pulled out from an inside 



electrode pad. However, if it does in this way, a number of layers increases, 
the yield of the wiring substrate 10 falls at this rate, and it is not 
desirable. 

[0013] Moreover, in the LSI chip, in consideration of the heat dissipation 
nature of an electronic instrument, it is in the condition which held down 
power-source consumption to about 100W, and raising clock frequency to 1GHz 
and attaining improvement in the speed is called for. Generally, in an LSI 
chip, if clock frequency is raised, power-source consumption will increase 
along with it. Then, lowering the supply voltage of an LSI chip of operation 
from general 5V to 1. 5V is made so that the power-source consumption of 
an LSI chip may not increase, even if it raises clock frequency. However, 
when the supply voltage of an LSI chip of operation is lowered, it is 
necessary to also lower the electrical potential difference of the noise 
generated at the time of actuation of an LSI chip. It is because a noise 
becomes easy to cause malfunction of an LSI chip. 

[0014] In order to stop the electrical potential difference of this noise 
low, it is necessary to stop low the impedance between the voltage planes 
and grand layers in the part in which the LSI chip was carried. Thus, in 
order to stop an impedance low, it is necessary to hold down low the 
inductance between the voltage planes and grand layers in the part in which 
the LSI chip was carried even to for example, number pH level. 
[0015] There is a ceramic wiring board as a wiring substrate which held 
down low the inductance between the voltage planes and grand layers in the 
part in which the LSI chip was carried even to for example, number pH level, 
and stopped the impedance between a voltage plane and a grand layer low. 
This ceramic wiring board is the configuration of becoming a substrate body 
made from a ceramic, and this top face from the thin film circuit section 
by which laminating formation of a voltage plane, an insulating layer, and 
the grand layer is carried out by thin film coating technology. 
[0016] However, since the yield of this ceramic wiring board serves as a 
product which multiplied by the yield of a substrate body, and the yield 
of the thin film circuit section, it will become low fairly and a ceramic 
wiring board will be expensive. 

[0017] Then, this invention aims at offering the chip module which used 
the wiring substrate and this which solved the above-mentioned technical 
problem. 
[0018] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, it is made for invention of claim 1 to be the composite 
construction by which it has the flexible substrate of a configuration of 



consisting of a rigid substrate, a circuit pattern formed in the film and 
this film, and the semiconductor chip loading section formed in the top 
face of this film, this flexible substrate was electrically connected with 
this rigid substrate, and laminating immobilization was carried out on the 
top face of this rigid substrate in the wiring substrate carried in a printed 
circuit board. 

[0019] A flexible substrate has flat and and front face where the adhesion 
reinforcement to the film of a circuit pattern is high, and can be formed 
more thinly than the case where width of face forms a circuit pattern by 
the conventional build up method, for the reasons of a gap of the focus 
at the time of being mask exposure not occurring. It is possible to become 
possible to narrow the pitch of the electrode pad of the semiconductor chip 
loading sections, such as an LSI chip, and for a current semiconductor chip 
to become possible [ carrying a prospective semiconductor chip with the 
narrow pitch of an electrode ] from current, of course, and to deal with 
** pitch-ization of the electrode of a prospective semiconductor chip by 
this. 

[0020] In the chip module which invention of claim 2 consists of a wiring 
substrate and a semiconductor chip carried in this, and is carried in a 
printed circuit board the above-mentioned wiring substrate It has the 
flexible substrate of a configuration of consisting of a rigid substrate, 
a circuit pattern formed in the film and this film, and the semiconductor 
chip loading section formed in the top face of this film. It is the composite 
construction by which this flexible substrate was electrically connected 
with this rigid substrate, and laminating immobilization was carried out 
on the top face of this rigid substrate, and considers as the configuration 
in which the above-mentioned semiconductor chip is carried in the 
above-mentioned semiconductor chip loading section. 

[0021] Since the semiconductor chip loading section is formed in the 
flexible substrate, of course, a current semiconductor chip becomes 
possible [ carrying a prospective semiconductor chip with the narrow pitch 
of an electrode ] from current, and it becomes possible to realize the chip 
module with which the prospective semiconductor chip was carried. 
[0022] In the wiring substrate carried in a printed circuit board, invention 
of claim 3 has the flexible substrate of a configuration of consisting of 
a rigid substrate, a circuit pattern formed in the film and this film, and 
the semiconductor chip loading section formed in the top face of this film, 
and is taken as the configuration which is the composite construction by 
which this flexible substrate was electrically connected with this rigid 
substrate, and laminating immobilization was carried out on the top face 



and the inferior surface of tongue of this rigid substrate. 
[0023] Of course, a current semiconductor chip becomes possible [ carrying 
a prospective semiconductor chip with the narrow pitch of an electrode in 
both-sides side ] from current. 

[0024] Invention of claim 4 is taken as the configuration which consists 
of a semiconductor chip carried and mounted on the wiring substrate which 
is the composite construction which consists of a rigid substrate and a 
flexible substrate by which has a circuit pattern in the field of a film, 
was electrically connected with this rigid substrate, and laminating 
immobilization was carried out on the top face of this rigid substrate, 
and the above-mentioned flexible substrate of this wiring substrate. 
[0025] According to this configuration, the chip module with which the 
semiconductor chip was carried is easily realizable by using a flexible 
substrate. 

[0026] Invention of claim 5 is a composite construction which consists of 
a flexible substrate which has a circuit pattern in the field of a film 
and was arranged in the center, and a rigid substrate by the side of the 
top face which was electrically connected with this flexible substrate on 
both sides of this flexible substrate, and was fixed with this flexible 
substrate, and an inferior surface of tongue. 

[0027] According to this configuration, the wiring substrate of the 
structure of having a rigid substrate in a vertical side side can be 
manufactured to stability. 

[0028] In the wiring substrate with which invention of claim 6 is carried 
in a printed circuit board A rigid substrate, It is the composite 
construction which becomes the top face of this rigid substrate from the 
thin film multilayer foil by which laminating immobilization was carried 
out. The above-mentioned rigid substrate It is the configuration of having 
the printed circuit board loading section for carrying in the 
above-mentioned printed circuit board on the inferior surface of tongue, 
and having the thin film multilayer foil loading section for carrying the 
above-mentioned thin film multilayer foil in a top face. The 
above-mentioned thin film multilayer foil It is the configuration that the 
laminating of the voltage plane which consists of film, the insulating layer 
which consists of film, and the grand layer which consists of film is carried 
out, and considers as the configuration which has the magnitude 
corresponding to a semiconductor chip, has the semiconductor chip loading 
section on the top face, and has the rigid substrate loading section for 
carrying in the above-mentioned rigid substrate on the inferior surface 
of tongue. 



[0029] The configuration to which the laminating of the voltage plane which 
a thin film multilayer foil becomes from the film, respectively, an 
insulating layer, and the grand layer was carried out acts so that the 
impedance between the voltage planes and grand layers in the part in which 
the semiconductor chip was carried may be made low. By stopping low the 
impedance between the voltage planes and grand layers in the part in which 
the semiconductor chip was carried, the noise electrical potential 
difference to generate is stopped low. Therefore, also in the situation 
which lowered the supply voltage of a semiconductor chip of operation from 
general 5V to 1. 5V, the carried semiconductor chip can operate to stability 
so that the clock frequency of the semiconductor chip carried may be raised 
to 1GHz, and improvement in the speed may be attained and the power-source 
consumption of a semiconductor chip may not increase. 
[0030] The configuration whose magnitude of a thin film multilayer foil 
is the magnitude corresponding to a semiconductor chip makes cost of a 
wiring substrate cheap. 

[0031] In the chip module which invention of claim 7 consists of a wiring 
substrate and a semiconductor chip carried in this, and is carried in a 
printed circuit board the above-mentioned wiring substrate It is the 
composite construction which becomes the top face of a rigid substrate and 
this rigid substrate from the thin film multilayer foil by which laminating 
immobilization was carried out. The above-mentioned rigid substrate It is 
the configuration of having the printed circuit board loading section for 
carrying in the above-mentioned printed circuit board on the inferior 
surface of tongue, and having the thin film multilayer foil loading section 
for carrying the above-mentioned thin film multilayer foil in a top face. 
The above-mentioned thin film multilayer foil It is the configuration that 
the laminating of the voltage plane which consists of film, the insulating 
layer which consists of film, and the grand layer which consists of film 
is carried out. It considers as the configuration which has the magnitude 
corresponding to the above-mentioned semiconductor chip, has the 
semiconductor chip loading section on the top face, and has the rigid 
substrate loading section for carrying in the above-mentioned rigid 
substrate on the inferior surface of tongue, and considers as the 
configuration in which the above-mentioned semiconductor chip is carried 
in the above-mentioned semiconductor chip loading section. 
[0032] The configuration to which the laminating of the voltage plane which 
a thin film multilayer foil becomes from the film, respectively, an 
insulating layer, and the grand layer was carried out acts so that the 
impedance between the voltage planes and grand layers in the part in which 



the semiconductor chip was carried may be made low. By stopping low the 
impedance between the voltage planes and grand layers in the part in which 
the semiconductor chip was carried, the noise electrical potential 
difference to generate is stopped low. Therefore, also in the situation 
which lowered the supply voltage of a semiconductor chip of operation from 
general 5V to 1. 5V, a semiconductor chip can operate to stability so that 
the clock frequency of the carried semiconductor chip may be raised to 1GHz, 
and improvement in the speed may be attained and the power-source 
consumption of a semiconductor chip may not increase. The configuration 
whose magnitude of a thin film multilayer foil is the magnitude 
corresponding to a semiconductor chip makes cost of a wiring substrate cheap. 
[0033] 

[Embodiment of the Invention] The [1st example] Drawing 3 (A), (B), and 
drawing 4 show the wiring substrate 50 for LSI chip loading mounting and 
multi chip module 90 which become the 1st example of this invention. 
[0034] First, the wiring substrate 50 for LSI chip loading mounting is 
explained. The wiring substrate 50 is a composite construction which 
consists of a flexible substrate 52 which has the wiring layer of the bi layer 
by which adhesion immobilization was carried out on the rigid substrate 
51 and this top face of the product made from glass epoxy which has much 
more wiring layer, as it combines with drawing 5 and is shown. As shown 
in drawing 3 (A), the LSI chip loading section 53 is formed in the top face 
of the wiring substrate 50. The LSI chip loading section 53 is the 
configuration that two or more electrode pads 54 are located in a line, 
and the circuit pattern 55 is prolonged on the outside of the LSI chip 
loading section 53 from each electrode pad 54. The bump 56 is formed in 
the inferior surface of tongue of the wiring substrate 50. A circuit pattern 
55 has width of face w2 as narrow as abbreviation one half compared with 
about 20 micrometers and the former, and, therefore, the pitch p2 of the 
list of the electrode pad 54 is narrower than the conventional pitch pi 
so that it may mention later. In addition, two flexible substrates 52 may 
be piled up. 

[0035] As shown in drawing 5 , the wiring substrate 50 manufactures the 
rigid substrate 51 and the flexible substrate 52 separately, pastes up the 
flexible substrate 52 on the top face of the rigid substrate 51, and is 
manufactured. 

[0036] As the rigid substrate 51 is shown in drawing 5 (A) - (F) , it is 
manufactured. This drawing (A) is the original rigid substrate 60, and is 
a product made from glass epoxy. First, Cu plating is carried out so that 
it may punch to the original rigid substrate 60 as shown in this drawing 



(B), and it may be shown subsequently to this drawing (C), Cu plating film 

61 is formed, the bulking agent of a conductor is buried to a through hole 

62 so that a through hole 62 is formed, and a pattern 63 may be formed by 
carrying out patterning so that it may be shown subsequently to this drawing 
(D) and it may be shown subsequently to this drawing (E), and ******** beer 
67 is formed, finally, it is shown in this drawing (F) — as — a conductor 
— a stud 64 is stood, solder REJIRUTO is applied to a vertical side, and 
the solder REJIRUTO film 65 is formed, a conductor — a stud 64 is a 
conductive paste or a conductive-elastomer sheet. 

[0037] As the flexible substrate 52 is shown in drawing 5 (G) - (L), it 
is manufactured. Drawing 5 (G) is the original flexible substrate 70, and 
the Cu film 72 and 73 is formed in the vertical side of the insulating film 
71. First, the through hole 75 which carries out Cu plating, forms Cu plating 
film 74, and takes an up-and-down flow is formed so that it may be shown, 
subsequently to this drawing (I), as shown in this drawing (H), it punches 
to the original flexible substrate 70, subsequently to this drawing (J), 
the bulking agent of a conductor is buried and made up for to a through 
hole 75 so that it may be shown, and beer 79 is formed. Subsequently, 
patterning of resist spreading, mask exposure, the development, etc. is 
performed and carried out, and as shown in this drawing (K), the electrode 
pad 76 and circuit pattern 77 grade are formed in a top face on the electrode 
pad 54 and a circuit pattern 55, and the inferior surface of tongue. Finally, 
as shown in this drawing (L), solder REJIRUTO is applied to a vertical side 
and the solder REJIRUTO film 78 is formed in it. 

[0038] As shown in drawing 5 (M), insulating adhesives are applied to the 
top face of the rigid substrate 51, the adhesives layer 66 is formed, 
alignment of the flexible substrate 52 is carried out to the top face of 
the rigid substrate 51, and it carries out a laminating to it. The flexible 
substrate 52 is pasted up on the top face of the rigid substrate 51 by the 
adhesives layer 66. Adhesion loses flexibility for the flexible substrate 
52 united with the rigid substrate 51. moreover, the electrode pad 76 of 
the inferior surface of tongue of the flexible substrate 52 — the conductor 
of the top face of the rigid substrate 51 — it sticks with a stud 64, the 
electrical installation of the thickness direction is made, and the 
flexible substrate 52 is connected as electrically as the rigid substrate 
51. 

[0039] Here, the electrode pad 54 and a circuit pattern 55 are looked at. 
Generally, the Cu film 72 of drawing 5 (G) is formed by sputtering, and 
its adhesion reinforcement to the film 71 of the Cu film 72 is more fairly 
[ than the case of Cu film formed by plating ] strong. Therefore, a circuit 



pattern 55 can be made width of face still narrower than conventional 15-25 
micrometers. 

[0040] Moreover, there is no wave in a top face in the state of drawing 
5 (J). Therefore, the exposure to the resist film of a mask is made after 
the focus has suited on the whole, and for this reason, the part from which 
a circuit pattern 55 serves as a straight line, and the line of that edge 
turns into a curve is not formed. Therefore, a circuit pattern 55 covers 
an overall length, and is formed by the same width of face, and the part 
to which width of face becomes narrow so that it may be narrow is not formed. 
For this reason, a circuit pattern 55 can be made width of face still 
narrower than conventional 15-25 micrometers. 

[0041] Therefore, the circuit pattern 55 serves as width of face w2 of about 
5-10 micrometers of the 15-25-micrometer conventional abbreviation one 
half. 

[0042] Since the width of face w2 of a circuit pattern 55 is as narrow as 
about 5-10 micrometers, the pitch p2 of the list of the electrode pad 54 
is narrower than the conventional pitch pi. Therefore, the LSI chip loading 
section 53 with an electrode able to carry and mount the future LSI chip 
which is a ** pitch rather than current as well as a current LSI chip is 
realizable. Moreover, it is possible to make wiring high-density compared 
with the former. 

[0043] In addition, since the above-mentioned wiring substrate 50 is a 
configuration which manufactures the rigid substrate 51 and the flexible 
substrate 52 separately, pastes up the flexible substrate 52 on the top 
face of the rigid substrate 51, and is manufactured as shown in drawing 
5 , compared with the wiring substrate manufactured by the conventional 
build up method, high density wiring is possible for it, and also it has 
the following features. 

[0044] - The yield of manufacture is good. It is because it is not necessary 
to put every much more about a layer. 

[0045] - The design change in the middle of manufacture is easy. It is 
because it is sufficient if the design change only of the flexible substrate 
52 is carried out, and the rigid substrate 51 remains as it is and it ends. 
[0046] - Turn around time (time amount which manufacture takes) becomes 
short. It is because the rigid substrate 51 and the flexible substrate 52 
are separately manufactured independently. 

[0047] As shown in drawing 3 (A) and drawing 4 , it connects with the 
electrode pad 54 which corresponds the bump 83 at the bottom, and one CPU80 
and two memory 81 and 82 which are semiconductor chips, such as an LSI chip, 
paste both the wiring substrates 50 with the wiring substrate 50 with 



adhesives 84, and are mounted in them. This constitutes the multi chip 
module 90. 

[0048] This multi chip module 90 is carried and mounted in the mother board 
100 using the bump 56. 

[0049] Next, the above-mentioned modification and its above-mentioned use 
mode of the wiring substrate 50 are explained. The same sign which attached 
Subscript A etc. is given to the component shown in drawing 3 (A), and a 
corresponding part among each drawing. 

[0050] Drawing 6 is the 1st modification. Wiring substrate 50A is the 
configuration of connecting with rigid substrate 51A electrically, and 
having pasted up flexible substrate 52A on the top face of rigid substrate 
51A. It is the configuration that the number of the wiring layers of flexible 
substrate 52A is added to the wiring layer of rigid substrate 51A, and this 
wiring substrate 50A is effective when increasing the number of wiring 
layers. This wiring substrate 50A is carried and is used, being mounted 
on mother board 100A. 

[0051] Drawing 7 is the 2nd modification. Wiring substrate 50B is a 
configuration which flexible substrate 52B is electrically connected with 
rigid substrate 51B to a specific field among the top faces of rigid 
substrate 51B, and has been pasted up. It is the configuration that the 
number of the wiring layers of flexible substrate 52B is added to the wiring 
layer of rigid substrate 51B, and about a specific field, when increasing 
the number of wiring layers partially, there is no futility, and this wiring 
substrate 50B is rational, and effective. This wiring substrate 50B is 
carried and is used, being mounted on mother board 100B. 
[0052] Drawing 8 is the 3rd modification. Chip module 90C is the 
configuration of having mounted LSI chip 85 in wiring substrate 50C. Wiring 
substrate 50C is a configuration which it limits to the part in which LSI 
chip 85 is carried among the top faces of rigid substrate 51C, and flexible 
substrate 52C is electrically connected with rigid substrate 51C, and has 
been pasted up. This wiring substrate 50C is carried and is used, being 
mounted on mother board 100C. When it mounts a small number of LSI chips, 
for example, one LSI chip, there is no futility, and wiring substrate 50C 
of this structure is rational, and effective. 

[0053] Drawing 9 is the 4th modification. Wiring substrate 50D is the 
configuration of connecting with rigid substrate 51D electrically, and 
having pasted up flexible substrate 52D on some fields pinpointed among 
the top faces of rigid substrate 51D as a mother board. About some pinpointed 
fields, it is the configuration that the number of the wiring layers of 
flexible substrate 52D is added to the wiring layer of rigid substrate 51D, 



and this wiring substrate 50D is effective, when increasing the number of 
wiring layers partially. 

[0054] Drawing 10 is the 5th modification. Chip module 90E is the 
configuration of having mounted LSI chip 85 in wiring substrate 50E as a 
mother board. Wiring substrate 50E is the configuration of connecting with 
rigid substrate 51E electrically, and having pasted up flexible substrate 
52E on the part in which LSI chip 85 is carried among the top faces of rigid 
substrate 51E. 

[0055] Flexible substrate 52E has the function as INTAPOZA which makes the 
pitch of the electrode on wiring substrate 50C narrow even in the pitch 
of the electrode of LSI chip 85. Therefore, it is possible to carry LSI 
chip 85 on wiring substrate 50E, 

[0056] In addition, loading to rigid substrate 51of flexible substrate 52E 
E is made through the following processes. 
[0057] - Print a paste into a pad part. 

[0058] - To rigid substrate 51E, carry out alignment of the flexible 

substrate 52E, and it carries out temporary junction. 

[0059] - Carry out ref low soldering for rigid substrate 51E which carried 

out temporary junction with a nitrogen gas furnace etc. 

[0060] - Wash. 

[0061] - Fill up the clearance between flexible substrate 52E and rigid 
substrate 51E with an epoxy resin. 

[0062] - At the end, carry out heat curing of the filled epoxy resin. 
[0063] 86 are the epoxy resin which heat-hardened among drawing 10 . 
[0064] In addition, when it is going to mount LSI chip 85 on wiring substrate 
50C without using flexible substrate 52E, it is necessary to form a several 
layers wiring layer in the predetermined part on wiring substrate 50C by 
the build up method. For that, a large-scale facility is needed, and the 
yield also worsens. However, such a problem will be solved if flexible 
substrate 52E is used. 

[0065] Drawing 11 (A) and (B) are the 6th modification. The mother board 
assembly 110 is the structure where the multi chip module 90 shown in drawing 
3 (A) was carried and mounted in the top face of wiring substrate 50E as 
a mother board of chip module 90E shown in drawing 10 . 
[0066] Next, other examples are explained. 

[0067] The [2nd example] Drawing 12 shows wiring substrate 50F which become 
the 2nd example of this invention, these wiring substrate 50F are rigid 

— the common substrate with which substrate 51F become the base — it is 

— this — rigid — flexible substrate 52 F-l is flexible on the inferior 
surface of tongue to the top face of substrate 51F — substrate 52F-2 are 



rigid — it is the configuration which connects with substrate 51F 
electrically and has been pasted up. 

[0068] These wiring substrate 50F are used for those both sides carrying 
an LSI chip. 

The [3rd example] Drawing 13 shows wiring substrate 50G which become the 
3rd example of this invention, these wiring substrate 50G are flexible — 
the common substrate with which substrate 52G become the base — it is — 
this — flexible — rigid on both sides of substrate 52G — substrate 51G-1 
and 51G-2 are flexible — it is the configuration prepared on both sides 
of substrate 52G. 

[0069] according to this configuration — a vertical side side — the rigid 
substrate 51 — wiring substrate 50G of structure which have G-l and 51G-2 
can be manufactured to stability. 

[0070] The [4th example] Drawing 14 shows wiring substrate 50H which become 
the 4th example of this invention. Substrate 51H are a common substrate 
used as the base, these wiring substrate 50H are rigid — It connects with 
substrate 51H electrically, and has pasted up. this — rigid — flexible 
on the top face of substrate 51H — as flexible as substrate 52H-1 — 
substrate 52H-2 are located in a line, they are allotted, and are rigid 

— rigid — flexible on the inferior surface of tongue of substrate 51H 

— as flexible as substrate 52H-3 — substrate 52H-4 are located in a line, 
they are allotted, and are rigid — it is the configuration which connects 
with substrate 51H electrically and has been pasted up. flexible — 
substrate 52H-1-52H-4 are a mutually different flexible substrate. 
[0071] flexible, for example according to this configuration — wiring 
substrate 50H can perform simply changing into two or more wiring substrates 
with which classes differ by changing some of substrate 52H-1-52H-4 with 
another thing. 

[0072] The [5th example] Drawing 15 shows wiring substrate 501 which becomes 
the 5th example of this invention. This wiring substrate 501 is a common 
substrate with which flexible substrate 511 becomes the base. It connects 
with flexible substrate 511 electrically, and substrate 521-2 are pasted 
up. rigid on the top face of this flexible substrate 511 — as rigid as 
substrate 521-1 — rigid on the inferior surface of tongue of flexible 
substrate 511 — as rigid as substrate 521-3 — it is the configuration 
of connecting with flexible substrate 511 electrically, and having pasted 
up substrate 521-4. rigid — substrate 521— 1—521-4 are a mutually different 
rigid substrate. 

[0073] for example, rigid — by changing some of substrate 521— 1—521— 4 with 
another thing, wiring substrate 501 can perform simply changing into two 



or more wiring substrates with which classes differ. 
[0074] This wiring substrate 501 can be bent using the part 120 which central 
flexible substrate 511 has exposed, for example, can be used for wiring 
ranging over between the liquid crystal panel of the personal computer of 
a pocket mold, and keyboards. 

[0075] The [6th example] Drawing 16 (A) and (B) show LSI chip loading fruit 
wearing wiring substrate 50J and the chip module 120 which become the 6th 
example of this invention. 

[0076] the object for LSI chip loading mounting — wiring substrate 50J 
are a composite construction which consists of a thin film multilayer foil 
160 shown in the top face of the rigid substrate 130 shown in drawing 18 
(B), and this rigid substrate 130 at drawing 18 (A) by which laminating 
immobilization was carried out, as it expands to drawing 17 and is shown. 
The thin film multilayer foil 160 is manufactured independently [ the rigid 
substrate 130 ], and laminating immobilization is carried out on the top 
face of the rigid substrate 130 so that it may mention later. 
[0077] the chip module 120 — the wiring substrate 50 for LSI chip loading 
mounting — it is the structure which CPU chip 80 which is an LSI chip is 
connected with electrode pad 168VU which corresponds the bump 83 at the 
bottom, 169GU, and 170SU, and has been mounted in the top face of J by pasting 
up with wiring substrate 50J with adhesives 84. This chip module 120 is 
carried and mounted in the mother board 100 using the bump 56. 
[0078] First, LSI chip loading fruit wearing wiring substrate 50J are 
explained. 

[0079] As shown in drawing 21 , wiring substrate 50J manufacture separately 
the rigid substrate 130 and the thin film multilayer foil 160, join the 
thin film multilayer foil 160 to the top face of the rigid substrate 130, 
and are manufactured. 

[0080] As the thin film multilayer foil 160 is shown in drawing 18 (A), 
drawing 16 (A), and drawing 20 (F) It has the magnitude corresponding to 
CPU chip 80. Sequentially from the inferior-surface-of-tongue 160b side 
The insulating layer 163 made from polyimide, voltage plane 164V made from 
Cu, the insulating layer 165 made from polyimide, grand layer 166G made 
from Cu, And it has the insulating layer 166 made from polyimide, and has 
power-source beer 168V linked to voltage plane 164V, grand layer 166G and 
grand beer 169G connected, and signal beer 170S that have not been connected 
to a voltage plane 164 and the grand layer 166. Bottom power-source 
electrode pad 168VL is formed in top power-source electrode pad 168VU and 
a lower limit at the upper limit of power-source beer 168V, bottom grand 
electrode pad 169GL is formed in top grand electrode pad 169GU and a lower 



limit at the upper limit of grand beer 169G, and bottom signal-electrode 
pad 170SL is formed in top signal-electrode pad 170SU and a lower limit 
at the upper limit of signal beer 170S. The thin film multilayer foil 160 
is the structure where it does not have the base member which supports each 
class. 

[0081] At the time of actuation of the chip module 120, a noise is generated 
within a mother board 100, the rigid substrate 130, and the thin film 
multilayer foil 160. The noise which affects actuation of CPU chip 80 among 
these noises has the main noise generated within the thin film multilayer 
foil 160 to which the terminal of CPU chip 80 is connected directly. 
[0082] Moreover, thickness t of the insulating layer 165 of the thin film 
multilayer foil 160 is 10 micrometers or less. The inductance between 
voltage plane 164V which sandwiched this insulating layer 165 in between, 
and grand layer 166G (VG inductance) is Number pH, and is low double figures 
compared with several 100 pH which is VG inductance in the usual built-up 
substrate. Therefore, compared with VG impedance in the usual built-up 
substrate, the double figures of VG impedance of the thin film multilayer 
foil 160 are also low. 

[0083] As shown in drawing 16 (B), the LSI chip loading section 161 is formed 
in top-face 160a of the thin film multilayer foil 160. The LSI chip loading 
section 161 is located in a line by the arrangement to which two or more 
electrode pad 168VU, 169GU, and 170SU correspond with the bump 83 of the 
inferior surface of tongue of CPU chip 80. Moreover, two or more electrode 
pad 168VLs, 169GL, and 170SL are located in a line with 
inferior-surface-of-tongue 160b of the thin film multilayer foil 160 by 
the same arrangement as two or more electrode pad 168VU of the 
above-mentioned LSI chip loading section 161, 169GU, and 170SU. 
[0084] Next, with reference to drawing 19 and drawing 20 , the manufacture 
approach of the above-mentioned thin film multilayer foil 160 is explained. 
[0085] The thin film multilayer foil 160 is manufactured through the 
substrate exfoliation film formation process 190 -> conductor-layer 
formation process 191 -> insulation layer forming process 192 -> 
multilayering process 193 -> thin film multilayer foil exfoliation process 
194 -> thin film multilayer foil cutting process 195, as shown in drawing 
19 (A) and drawing 20 (A) . 

[0086] Substrate exfoliation film formation process 190: As shown in 
drawing 19 (B), carry out sputtering of the chromium (Cr) to the top face 
of a glass plate 200, and form the substrate exfoliation film 201 in it. 
[0087] Conductor-layer formation process 191: As shown in drawing 19 (C), 
carry out sputtering of the Cu and form a conductor layer 202 in the top 



face of the substrate exfoliation film 201. 

[0088] Subsequently, as shown in drawing 19 (D), a resist is applied, 
exposure and a development are performed and etching resist 203 is formed. 
[0089] Subsequently, as shown in drawing 19 (E), a conductor layer 202 is 
etched, etching resist 203 is exfoliated and electrode pad 168VL, 169GL, 
and 170SL are formed next. 

[0090] Insulation layer forming process 192: As shown in drawing 19 (F), 
carry out the spin coat of the photosensitive polyimide, and form the wrap 
photosensitivity polyimide insulating layer 203 for electrode pad 168VL, 
169GL, and 170SL. 

[0091] Subsequently, as shown in drawing 19 (G), exposure, development, 
and cure processing are performed to the photosensitive polyimide 
insulating layer 203, and the polyimide insulating layer 204 is formed. 
[0092] Multilayering formation process 193: As shown in drawing 19 (H), 
repeat formation of a conductor layer 202, and formation of the polyimide 
insulating layer 204, in order, form so that the insulating layer 166 made 
from grand layer 166G and polyimide of the insulating layer 163 made from 
polyimide, voltage plane 164V made from Cu, the insulating layer 165 made 
from polyimide, and the product made from Cu may be piled up, and form thin 
film multilayer foil 160A of large size. 

[0093] An insulating layer 165 is formed on a spin coat, and is formed by 
the thickness of 10 micrometers or less. 

[0094] Moreover, as shown in drawing 20 (A), thin film multilayer foil 160A 
was formed in size somewhat smaller than the substrate exfoliation film 
201, and the surrounding part is exposed among the substrate exfoliation 
film 201. 201a is a part overflowed and exposed to a perimeter from thin 
film multilayer foil 160A among the substrate exfoliation film 201. 
[0095] Thin-film multilayer foil exfoliation process 194: As shown in 
drawing 20 (B) and (C), etch partial 201a which has exposed the substrate 
exfoliation film 201, carry out excess dirty further, and form the float 
section 205 in the part around thin film multilayer foil 160A. 
[0096] Subsequently, as shown in drawing 20 (D), the edge of thin film 
multilayer foil 160A is held and pulled up using the float section 205, 
and thin film multilayer foil 160A is torn off from a glass plate 200 from 
the part of the perimeter. 

[0097] Thin-film multilayer foil cutting process 195: As shown in drawing 
20 (E), use a cutter, and as a line 206 shows, cut torn-off thin film 
multilayer foil 160A in the size corresponding to CPU chip 80. Two or more 
manufactures of the thin film multilayer foil 160 shown in drawing 20 (F) 
and drawing 18 (A) are carried out by this. 



[0098] Next, the manufacture approach of the rigid substrate 130 is 
explained with reference to drawing 21 . 

[0099] As the rigid substrate 130 is shown in drawing 21 (A) - (F), it is 
manufactured. This drawing (A) is the multilayer substrate 131 of the rigid 
origin which accumulates by turns the adhesion sheet (prepreg) changed into 
the inner layer material in which the circuit pattern was formed, and a 
semi-hardening condition, and heats and comes to pressurize it. Cu plating 
is carried out so that it may punch as shown in this drawing (B) at this 
multilayer substrate 131, and it may be shown subsequently to this drawing 
(C), Cu plating film 132 is formed, the bulking agent of a conductor is 
buried to a through hole 133 so that a through hole 133 is formed, and a 
pattern 134 may be formed by carrying out patterning so that it may be shown 
subsequently to this drawing (D) and it may be shown subsequently to this 
drawing (E), and ******** beer 135 is formed. Finally, as shown in this 
drawing (F), solder REJIRUTO is applied to a vertical side and the solder 
REJIRUT0 film 139 is formed in it. The rigid substrate 130 shown in drawing 
21 (F) and drawing 18 (B) is manufactured by the above. 
[0100] Thus, the manufactured rigid substrate 130 is the structure where 
the laminating of voltage plane 140V, an insulating layer 141, and grand 
layer 142G is carried out to the interior. Considering the above-mentioned 
manufacture approach, the thickness tl of insulating-layer 141k is 20 
micrometers or more. 

[0101] the object for LSI chip loading mounting — wiring substrate 50J 
are manufactured by joining the thin film multilayer foil 160 to the top 
face of the rigid substrate 130, as shown in drawing 21 (F), (G), and (H). 
LSI chip loading fruit wearing wiring substrate 50J have electrode pad 168VU, 
169GU, and 170SU on the top face. 

[0102] junction on the top face of the rigid substrate 130 of the thin film 
multilayer foil 160 is shown in drawing 22 — as — soldering paste presswork 
220-> — temporary — a junction process 221 -> reflow soldering process 
222 -> washing process 223 -> epoxy resin packer needs to pass the 234 -> 
heat-curing process 235 — it is manufactured. 

[0103] Soldering-paste process 220: Print soldering paste to each electrode 
pad 150 of the top face of the rigid substrate 130 at this process. 
[0104] Temporary junction process 221: At this process, carry out alignment 
so that two or more electrode pad 168VLs of that inferior-surface~of-tongue 
160b, 169GL, and 170SL may counter each electrode pad 150 of the top face 
of the rigid substrate 130 in the thin film multilayer foil 160, put on 
the top face of the rigid substrate 130, and carry out temporary junction. 
[0105] Reflow soldering process 222: At this process, use a nitrogen gas 



furnace or VPS (vapor phase soldering), and carry out reflow soldering. 
By this, solder 240 is attached, as shown in drawing 17 , and electrode 
pad 168VL, 169GL, 170SL, and the electrode pad 150 which have countered 
are joined. 

[0106] Washing process 223: Flush the soldering paste which washed and has 
adhered to the soldered part at this process. 

[0107] Degree [ an epoxy resin packer ] 234: Fill up an epoxy resin with 
this process into the clearance 241 between the top face of the rigid 
substrate 130, and the inferior surface of tongue of the thin film 
multilayer foil 160 for the closure, 

[0108] Heat-curing process 235: At this process, heat even beyond the 
temperature which an epoxy resin hardens and carry out heat curing of the 
epoxy resin with which it fills up. A sign 242 is the epoxy resin by which 
heat curing was carried out. 

[0109] Here, the features of the above-mentioned LSI chip loading fruit 
wearing wiring substrate 50J and the above-mentioned chip module 120 are 
explained. 

[0110] - Stopping the power-source consumption of CPU chip 80, the chip 
module 120 can stop a noise electrical potential difference low, when the 
clock frequency of CPU chip 80 is raised to 1GHz and improvement in the 
speed is attained. Thickness t of an insulating layer 165 is as thin as 
10 micrometers or less, and it is because VG impedance between voltage plane 
164V and grand layer 166G serves as low level of Number pH. 
[0111] - LSI chip loading fruit wearing wiring substrate 50J have the good 
yield of manufacture. It is because it is not necessary to put every much 
more about a layer. 

[0112] - The design change in the middle of manufacture is easy for LSI 
chip loading fruit wearing wiring substrate 50J. It is because it is 
sufficient if the design change only of the thin film multilayer foil 160 
is carried out, and the rigid substrate 130 remains as it is and it ends. 
[0113] - Turn around time (time amount which manufacture takes) becomes 
short. It is because the rigid substrate 130 and the thin film multilayer 
foil 160 are separately manufactured independently. 

[0114] Next, the modification of LSI chip loading fruit wearing wiring 
substrate 50J is explained. 

[0115] The product made from Si02 is sufficient, mixing with Si02 and 
polyimide is sufficient as the above-mentioned insulating layer 165, and 
its thing is good at Ta 205 or BST (barium titanate stolon CHUMU). 
[0116] It is also possible to replace with the above-mentioned solder 240 
and to use Ag paste, It may replace with junction by solder 240, and 



diffusion of metals, such as Cu-Sn, may be used. 

[0117] Moreover, the epoxy resin which the flow metal mixed may perform 
junction on the top face of the rigid substrate 130 of the thin film 
multilayer foil 160. 

[0118] Drawing 23 (A) shows the 1st modification of LSI chip loading fruit 
wearing wiring substrate 50J. the object for LSI chip loading mounting — 
wiring substrate 50 J- 1 is a configuration which arranges thin film [ of 
two sheets ] multilayer foil 160-la, and thin film multilayer foil 160-lb 
in the top face of the rigid substrate 130-1, and is joined to it. 
[0119] Drawing 23 (B) shows the 2nd modification of LSI chip loading fruit 
wearing wiring substrate 50J. the object for LSI chip loading mounting — 
wiring substrate 50J-2 are a configuration joined to the top face of the 
rigid substrate 130-2 in piles in thin film multilayer foil 160-2a and thin 
film multilayer foil 160~2b of two sheets. 

[0120] Drawing 23 (C) shows the 1st modification of LSI chip loading fruit 
wearing wiring substrate 50J. the object for LSI chip loading mounting — 
wiring substrate 50J-3 are the configuration that thin film multilayer foil 
160-la is joined to the top face of the rigid substrate 130-3, and thin 
film multilayer foil 160-3b is joined to the inferior surface of tongue 
of the rigid substrate 130-3. 

[0121] Additional remark this invention includes invention of the following 
contents. 

[0122] - It is the wiring substrate which two or more sheets are located 
in a line, and the flexible substrate by the side of the top face of the 
above-mentioned rigid substrate is arranged in the wiring substrate of 
claim 2 publication, and considered the flexible substrate by the side of 
the inferior surface of tongue of the above-mentioned rigid substrate as 
the configuration to which two or more sheets are located in a line, and 
are allotted. 

[0123] This wiring substrate has the effectiveness that it can perform 
simply changing a wiring substrate into two or more wiring substrates with 
which classes differ, by changing some of the flexible substrates with 
another thing. 

[0124] - It is the wiring substrate which two or more sheets are located 
in a line, and the rigid substrate by the side of the above-mentioned top 
face is arranged in the wiring substrate of claim 5 publication, and 
considered the rigid substrate by the side of an inferior surface of tongue 
as the configuration to which two or more sheets are located in a line, 
and are allotted. 

[0125] This wiring substrate can be bent using the part which the flexible 



substrate has exposed, for example, although wired ranging over between 
the liquid crystal panel of the personal computer of a pocket mold, and 
keyboards, it is usable. 
[0126] 

[Effect of the Invention] In the wiring substrate with which invention of 
claim 1 is carried in a printed circuit board as explained above It has 
the flexible substrate of a configuration of consisting of a rigid substrate, 
a circuit pattern formed in the film and this film, and the semiconductor 
chip loading section formed in the top face of this film. On the top face 
of this rigid substrate, making it be the composite construction by which 
this flexible substrate was electrically connected with this rigid 
substrate, and laminating immobilization was carried out A sake, For the 
reasons of a gap of the focus at the time of and and the front face where 
a flexible substrate has the high adhesion reinforcement to the film of 
a circuit pattern being flat, and being mask exposure not occurring 
According to it being possible to form more thinly than the case where width 
of face forms a circuit pattern by the conventional build up method It 
becomes possible to narrow the pitch of the electrode pad of the 
semiconductor chip loading section. The present semiconductor chip becomes 
possible [, carrying a prospective semiconductor chip with the pitch of 
an electrode narrower than the present, of course ], and the wiring 
substrate which can be dealt with ** pitch-ization of the electrode of a 
prospective semiconductor chip can be realized. 

[0127] In the chip module which invention of claim 2 consists of a wiring 
substrate and a semiconductor chip carried in this, and is carried in a 
printed circuit board the above-mentioned wiring substrate It has the 
flexible substrate of a configuration of consisting of a rigid substrate, 
a circuit pattern formed in the film and this film, and the semiconductor 
chip loading section formed in the top face of this film. In order to be 
the composite construction by which this flexible substrate was 
electrically connected with this rigid substrate, and laminating 
immobilization was carried out on the top face of this rigid substrate and 
to consider as the configuration in which the above-mentioned semiconductor 
chip is carried in the above-mentioned semiconductor chip loading section, 
By having formed the semiconductor chip loading section in the flexible 
substrate, the present semiconductor chip becomes possible [, carrying a 
prospective semiconductor chip with the pitch of an electrode narrower than 
the present, of course ], and the chip module with which the prospective 
semiconductor chip was carried can be realized. 

[0128] In the wiring substrate with which invention of claim 3 is carried 



in a printed circuit board A rigid substrate, It has the flexible substrate 
of a configuration of consisting of a circuit pattern formed in the film 
and this film and the semiconductor chip loading section formed in the top 
face of this film. In order to consider as the configuration which is the 
composite construction by which this flexible substrate was electrically 
connected with this rigid substrate, and laminating immobilization was 
carried out on the top face and inferior surface of tongue of this rigid 
substrate, The present semiconductor chip can realize the wiring substrate 
which can, of course, carry a prospective semiconductor chip with the pitch 
of an electrode narrower than the present in both-sides side. 
[0129] The wiring substrate which is the composite construction which 
invention of claim 4 becomes from a rigid substrate and the flexible 
substrate by which has a circuit pattern in the field of a film, was 
electrically connected with this rigid substrate, and laminating 
immobilization was carried out on the top face of this rigid substrate, 
Since it considers as the configuration which consists of a semiconductor 
chip carried and mounted on the above-mentioned flexible substrate of this 
wiring substrate, the chip module with which the semiconductor chip was 
carried is easily realizable by using a flexible substrate. 
[0130] Invention of claim 5 has a circuit pattern in the field of a film, 
and since it is what is the composite construction which consists of a 
flexible substrate arranged in the center, and a rigid substrate by the 
side of the top face which was electrically connected with this flexible 
substrate on both sides of this flexible substrate, and was fixed with this 
flexible substrate, and an inferior surface of tongue, it can manufacture 
to stability the wiring substrate of the structure of having a rigid 
substrate in a vertical side side. 

[0131] The flexible substrate which invention of claim 6 has a circuit 
pattern in the field of a film, and was arranged in the center, Since it 
is what is the composite construction which consists of a rigid substrate 
by the side of the top face which was electrically connected with this 
flexible substrate on both sides of this flexible substrate, and was fixed 
with this flexible substrate, and an inferior surface of tongue, The 
configuration to which the laminating of the voltage plane which a thin 
film multilayer foil becomes from the film, respectively, an insulating 
layer, and the grand layer was carried out It acts so that the impedance 
between the voltage planes and grand layers in the part in which the 
semiconductor chip was carried may be made low. Therefore, the noise 
electrical potential difference to generate is low stopped by stopping low 
the impedance between the voltage planes and grand layers in the part in 



which the semiconductor chip to carry was carried. Therefore, the 
semiconductor chip which carried the supply voltage of a semiconductor chip 
of operation also in the situation lowered from general 5V to 1. 5V can 
operate to stability so that the clock frequency of the semiconductor chip 
to carry may be raised to 1GHz, and improvement in the speed may be attained 
and the power-source consumption of a semiconductor chip may not increase. 
Moreover, the magnitude of a thin film multilayer foil can write as the 
configuration which is the magnitude corresponding to a semiconductor chip, 
and can make cost of a wiring substrate cheap. 

[0132] In the chip module which invention of claim 7 consists of a wiring 
substrate and a semiconductor chip carried in this, and is carried in a 
printed circuit board the above-mentioned wiring substrate It is the 
composite construction which becomes the top face of a rigid substrate and 
this rigid substrate from the thin film multilayer foil by which laminating 
immobilization was carried out. The above-mentioned rigid substrate It is 
the configuration of having the printed circuit board loading section for 
carrying in the above-mentioned printed circuit board on the inferior 
surface of tongue, and having the thin film multilayer foil loading section 
for carrying the above-mentioned thin film multilayer foil in a top face. 
The above-mentioned thin film multilayer foil It is the configuration that 
the laminating of the voltage plane which consists of film, the insulating 
layer which consists of film, and the grand layer which consists of film 
is carried out. Have the magnitude corresponding to the above-mentioned 
semiconductor chip, and it has the semiconductor chip loading section on 
the top face. In order to consider as the configuration which has the rigid 
substrate loading section for carrying in the above-mentioned rigid 
substrate on the inferior surface of tongue and to consider as the 
configuration in which the above-mentioned semiconductor chip is carried 
in the above-mentioned semiconductor chip loading section, The 
configuration to which the laminating of the voltage plane which a thin 
film multilayer foil becomes from the film, respectively, an insulating 
layer, and the grand layer was carried out acts so that the impedance between 
the voltage planes and grand layers in the part in which the semiconductor 
chip was carried may be made low. By stopping low the impedance between 
the voltage planes and grand layers in the part in which the semiconductor 
chip was carried, the noise electrical potential difference to generate 
is stopped low. Therefore, also in the situation which lowered the supply 
voltage of a semiconductor chip of operation from general 5V to 1. 5V, a 
semiconductor chip can operate to stability so that the clock frequency 
of the carried semiconductor chip may be raised to 1GHz, and improvement 



in the speed may be attained and the power-source consumption of a 
semiconductor chip may not increase. Moreover, the magnitude of a thin film 
multilayer foil can write as the configuration which is the magnitude 
corresponding to a semiconductor chip, can make cost of a wiring substrate 
cheap, and can make cost of a chip module cheap. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the conventional wiring substrate. 
[Drawing 2] It is drawing explaining the manufacture approach of the wiring 
substrate of drawing 1 . 

[Drawing 3] It is drawing showing the wiring substrate and multi chip module 
of the 1st example of this invention. 

[Drawing 4] They are the wiring substrate of drawing 3 , and the top view 
of a multi chip module. 

[Drawing 5] It is drawing showing the manufacture approach of the wiring 
substrate of drawing 3 . 

[Drawing 6] It is drawing showing the 1st modification. 

[Drawing 7] It is drawing showing the 2nd modification. 

[Drawing 8] It is drawing showing the 3rd modification. 

[Drawing 9] It is drawing showing the 4th modification. 

[Drawing 10] It is drawing showing the 5th modification. 

[Drawing 11] It is drawing showing the 6th modification. 

[Drawing 12] It is drawing showing the wiring substrate of the 2nd example 

of this invention. 

[Drawing 13] It is drawing showing the wiring substrate of the 3rd example 
of this invention. 

[Drawing 14] It is drawing showing the wiring substrate of the 4th example 
of this invention. 

[Drawing 15] It is drawing showing the wiring substrate of the 5th example 
of this invention. 

[Drawing 16] It is drawing showing the wiring substrate and chip module 
of the 6th example of this invention. 



[Drawing 17] It is drawing showing the wiring substrate for LSI chip loading 
mounting in drawing 16 . 

[Drawing 18] It is drawing which a thin film multilayer foil and a rigid 
substrate are made to correspond, and is shown. 

[Drawing 19] It is drawing showing the manufacture approach of the thin 
film multilayer foil of drawing 18 (A). 

[Drawing 20] It is drawing following drawing 19 (G) showing the manufacture 
approach of a thin film multilayer foil. 

[Drawing 21] It is drawing showing the manufacture approach of the wiring 

substrate for LSI chip loading mounting of drawing 17 . 

[Drawing 22] It is drawing showing the process which joins a thin film 

multilayer foil to up to a rigid substrate among drawing 21 . 

[Drawing 23] It is drawing showing roughly the modification of the wiring 

substrate for LSI chip loading mounting of drawing 16 . 

[Description of Notations] 

50, 50A-50J Wiring substrate 

51 Rigid Substrate 

52 Flexible Substrate 

53 LSI Chip Loading Section 

54 Electrode Pad 

55 Circuit Pattern 
57 79 Beer 

64 Conductor — Stud 
66 Adhesives Layer 

80 CPU 

81 82 Memory 
85 LSI Chip 

90 Multi Chip Module 
90C, 90E Chip module 
100 Mother Board 

130 Rigid Substrate 160 Thin Film Multilayer Foil 
164V Voltage plane 
163 Insulating Layer 
166G Grand layer 
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y ^A^Mfc^cSftfc^tt^y 7^$Eg|5i: J; t> & 

±tammut. 'j^mst 7^^a^^7y;p 

Sn/i*lftf7 T^tfttWi: <fc D ft*«Wl07 U^>7 
±E¥*tt* y 7°tf ±!2¥#{*f- >y 7^«g|$ic£i& LT 

-C ;l/A(D±ffilc^$nfc^3|{*^>y 7*«gcgGfc «t o a 
3«)£cD7 Mr$'7VHS«i:*WU 

tiTIR'J ->'-y h»K<0±fflfc:8UlB£* 
nfc7 U+->7;UaiS «fc 0 &3*i£$3ai?&38Bli« 

Tifc y 7i: J: LTcCt*¥f$kt 

*^TK7 iy^y7>mmtmumcmmnrm7 
aiSo 

±13 U ^y Tfflfc±fB7"'J > hS«lc»r 



«fs*»*"r*fe«>©»ii^jiJSflf*«5*wrs«ijaT 
f*^y 7«a$£w u Tffitc±fBu ^y v&micmm 

±IE'J 5>v h»«t±> Tffi{c±|B7'J y h««lcm«-f 
3fc&©7l>y}-»1£i§*»*U ±ffifc±fBi*§i£ 

i&m&Mt&it. auoaswiw. hud&sibs 

-y 7*§«g|5£W U Tffitc±f2 'J 5>y b Stifc 
[000 1] 

[0 0 0 2] LSI f-y7« s ttfcttfc, **-Z/im 
lifbLT, Wi^KEey^b-rSlfllfttcaBSo LSIf 
<y y*l»«LTf!StT *te*©E«»EtiiinicW*5T» 

[0 0 0 3] 

[^*<Dgffi] HI (A) ti«©LS I^y7Y»«d 

sffleai»Ei o*s-r. ctDia^a«io«, tr^K 

7 -y 7SffiTfe <3 % ^fvXX3j?*S/«0 'J ^<y KSfi 1 
1 ©±Tffitc IT;1/ F7 >y 7*11 2 , 13 AW UT£ 

I^>y7JSigg|5l 5^W-r§«^T-*§o LSI^-y7 
^«g|5i 5ti, mm (B) K«f*TwfJ:3k:, MRO 
«1i^-y F 1 6^MA,T-*5 0s #«1i^-y K 1 6fr6E 
17^LS I 7*iS<R» 1 5 cDMiJtcMtf 

[0 0 0 4] L S I ^y7°2 Otts 7'Jy7*f -y7*fl 
T\ LS I^y7%«gPl 5t»^IS*tlSo EP-fe, 
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L S I f-Vfl 0©Tffi©^^2 1 

v F 1 6 fc*BaW»tSNKUT*0, fio, LSIf^ 

2 0 i:ffi.^S« 1 0 fcOlHfcttitihJW 2 2 tffcKSnT 

[0 0 0 5] L S I f>y7°2 OtfftKXSc^ftfcEMlS 

siott, /^yy i 4 *fufli LTv+f— 4x— k 3 o im 

[0 0 0 6] ±EE»S«1 Ott, 02 (A) - (F) 
(B) tc^-f <J:?tCs U^KSRl lfc^WU ^ 

e (o 3^ mm4 is-hmu #<^t\ 

1910 (D) tjSf Cu*v**£ffifc}BjaU 

cn*/^-->'yLTtr7 4 2Ryia^^-y 1 7 
mm (o ts^isfcHiH (d) t^-r 

Igi:*«»#«!;3gU (E) fc;jVr<fc$fcl£>I/ 
1*7*7*1 2, 1 3 atit, ±TffitV 

;1/#US>A/ hfclMiLT HI 4 4 

[0 0 0 7] 

[smtfim&L * 3 fc-rsaiK ±mw>\< F7 >y 7* 

£4)KiM££l Ofcfc^Tffc E»><*-yi 7fifiw 
1AM 5-2 5 jimflWefctK CftJGLkttSK 

[0 0 0 8] If? 1 (Dili : IffiHi/^-y 1 7&C u^-y 

«#ah>;fefc0T*So cu^7*©iii4 1 

y\ 7*1 5 — 2 5 fimJ^SKfS^ lEH^-y 

-yi 7*fflMM4 lfr&HltttSAfttf&S. 
[0 0 0 9] S5 2©Si : JlfclteTflMt ft 

fcfc^asfl-ff?*, cn#JKHTE»l/<*-:'l 7«^ 
<D*©»ltffl« * 3 ffl&WC * . C tlfc <fc o T Htf R 

BBU<*->4 3*1 5~2 5 jim* ff 

[ooio] fiLhoidt^ «*Sffll:»f«ofeBitti: 

<DHH£T% m&'^-yi 7<D(gwl*l 5 — 2 5(im 

[0 0 1 1] Ell (B) t^fJ:5K, LS If 
>y 7°i§«g|5 1 5 0*»0«fr<y K l 6 v 

1 7 ^ rtniomtt/vy K*^3itnjsft*Bii><* 

-y 1 7 tfflflkDBte $««/<* F 1 6 0H*il*«|£ 
fcfcoTVSo LS I?-y7»tti51 5©*»0 

Wf/^-y K 1 6«\ W&t^y F 1 6 0Mtf<DtT-yf-p 1 

^SK-rs^a^ ian/^-yi 7©«tj:oT#jia 

ltfl 5-2 5 |imT**>, CtUeU:»<-rs<ii:ttH 



*TifcSfci&* F 1 6<DMtfc9fc?>yf-p 1 £11 

fi*t)Bt»<1-«Ci:ttH»T*ofc. 
[0 0 l 2] &3b\ rtfllGrtWI/Vy K^65l*ttl*n* 
E»/<*-y**S©l©Tfll©JifcJBJ*'rs c tick 
ot, »WFl 6<DMtf£>e-yf-p l£gtft<};<9» 

[0 0 l 3] LS I^-v7Ki3^Ttt» 

Oj5M»tt*#*LT, WtMl OOWfififcfll*. 
fctt*T, »fffl«»*0IJAtf l G H z lC±if XWMit 
ttfXlbZtlX^Zo -flSELS If>y7^C*3 

tthTTSo fcT\ »ffJSift»*±H , TfeLS If- 7 7° 
©«B}8f«jWtt!in L * ^ J: a K , LSIfy^OBtt 
WWtE** -»«4 5V*6WilHIl. 5V^W 

EZTlftcm&fclt, LS If-y7©«f|Jl»t«4t* 

7©K»ft*3if?ee: L j f>-r< asfrs t?&s„ 

[0 0 l 4] <l©y-rXO«E*fi<#|IA*fc«>K:H:, 

l s i f- -yX^w^n/cfflp/ftcfcw^mif-a^^y 

FJ1 1 ©IBO^r y t!-^yx&ffi < W*. 
donate ^yvf-^yx4fi<fliA*fc46fc:fi, L s 
I f->y 7««»«*tifcfil3f»cfe*tS«aMii:^9y KJi 
<D!B<D'(v#9 $ A tf» p H P^;Kc * Tffi 

[0 0 l 5] LSI f-y7*^MR*nfefiWfK43tt*« 
KM ?5 y FH fc<0H©-f > ^ ^ y^*flfO A tfS p 
H ]y^MC $ Tig < «1 * TttUI k.9<7VYmt.<m<» 

T«i®», tetti. ^7yF«^a*ffM^nT^§» 

[00 16] LfrU C©-t^5-y^7iH«8«cD^@^ 

mmtfi.RU c n^^ffl Lit*? v a § 

[0 0 18] 

l o«i8tt, 7'U y MfrK(c%«$n«E« 
nfc¥«^-y 7°}g«g|5i: «fc 9 
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[0 0 19] 7U^->7;HS(i, S«U<*->fl!)7-r 

iot, Efts < * - >*«3W8e*0 F 7 -y 7&ic <fc 
o TffM L fclf^J: 0 ffl < * C * § 0 
C fttc i o T L S I f - «y 7H<D¥«{*^ <y 7Jg«g|5<Dm 
ffi/Vy Foe«y^-*!fc<f Sift?) 

y 7(D«1g(D» e >y f-ffctCftjESf * C # 

W?&4o 

[0 0 2 0] l«*«2©«Wttx BBIHRfccftWStt 
ut*****^^!/^ T'yyM&KKfciR 

£ft4?--y 7^7 a. -/Wcfci^T, ±OBK»Kti\ 'J 
y*-y KjSfifc* 7f;l/A£l£7-f ;l/Atc»j8SftfcEtt 

* 0 , ±E*SW*^ >y 7ft<±ffi¥SK** -y 7^»ci§ 

[00 2 1] 7Hf*»3b<7U*'>7;l^S«fc 
ffMLT£4fti6, Slfc<D¥«K**-y7 , tt4oll, 
0 fcttS® if «, v»#W£¥*f**- -y 7*j§mf 
5ct **RT*g tat). Wft^SIf**- -y 7*«JWB« n 
ft -y 7^e -7 a - rt/fcHSf 4 c £: njf£ i: * 4 . 

[0022] is^3o»w*4. 7y > hSfifcJStKs 

7 -f ;b A K MS tifcESU - y ^7 w ;W»©±Bi 
KflMS nfc¥#{*^ -y 71g$cgG <t 0 ft 5«j«07 V 

>y hm&tniNf3K.imi<tiTmyy hmw.<D±mt 
t-&4 0 

[0 0 2 3] SSflEO*aK*f-v7 , l4«Bll, 31fect0fc« 
ffi© tf >y ?-#*^:R*WftiMH**- >y 7*P5iBfllK»« 
t4Ci:tfRTt&i:ft4o 

[0 0 2 4]iS«4O»i, y$>vh*Kfc, 7<f 

WfcSSRSnTK'J 7-y MSfi©±i5li:«JBHS*nfe 
7 \s*is7)lWfot <fc ») ft SS^ffiB-efeSKIIISfi 

KBB«IS«©±l37U*^7;l/IS«LI:K:»«bT* 
SbT&4¥gft^y7£<fc!)ft4#££LftfcOT& 

[0 0 2 5] CO«J«lC«tnHf, 7M^>7;1/»K*fiJ 
ffl**<:i:fcJ:oT, y 7tffiS«S£ ftft f- >y 7 

[0026] 5 <Dmmz, y^^hom\^M^ 

*-y**TU **KE£4aft7y*y7;l/««^ S 



7 U*s/7;l«S*aEA/7R7 U*'>7;l/»Ki:«aw 

t tmt nrm? y tvi/*r t as* nfc±stijs. 

l/TS«©y 7>y F*«£ «k 0 ft*«£*3!n»fcS t. (0 
•e&4„ 

[0 0 2 7] C©«WifC«fcntf, ±Tffi«CU 7>y K8 

[0028] ii*rR6cD»i, 7 'j > h&mcmm 

±EU^y FSffifi. TS(c±fS7'J > hfi 
«(c^tg-r4ft4607'Jyh»fi««^ ; &t, ±ffifc 

■r««iaT*»), ±tmi&$>mmiz., m^mwR 

Jls IH(J:Dft«tt«UI, HiOftSy^yFS^a* 
trci^SJIMte* 0 , >y 7lc Jt£ Lfc*# * * 

fU ±ffifc^#(*^-y7JSI£a5*^U, Tffite±f2l> 

[0029] wi^fftB^ ^^fliiDft^mMB, te 

yi$%miiftfc\wftz&v%mmt y km torn 
<D'fy¥-?yx*i&<t?>& ; jicttRit%o *mw* 
v nrcmmictovznmm t yvrntv 
m<D-< y¥—?yxm&<w>z-t>nz><i ?Ts % 

5^»^f->y 7©»ffH«»*ffil*fcf 1 G H z tC±lfT 
S5Jlfb^0D> **ft^<y7o«Sm««^to 

ft 5 Vfr&mtf 1 • 5 W/cWc*5^T fe, 

»««nfc*»(*f-y T'jyssjciift-r* «fc 9 tea* 

[0 0 3 0] SM£S!§<D*t£tf¥«tt^7tctt/S 

[0031] mimi<Dmm, mtmmtctxicmm 

$n§9 L 7 7 ; e~7a-;WC*5^T, ±IBIE|jl8«&, U 
~7>y FS«i:, K'Jf -y MS«©±BBt«Ui@£*nfe 

jws^JiJSfc <t o as*-&«jfiT?* »> , ±iau y>y h» 

Stt* Tffitc±fB7'J y KS«fcJS*-r«fci6©7'J y 

#f*^-y7tcWJSLfc^:t^^Wb, ±ffi(c^#»^<y 
7»*«** L, Tffltc±IB U >y K »Re«f «-T 4 fc 
ft© 'J -7>y hafi««ffi«Wt«ttJS2: LfcfcOT-fe 
0 , ±IB^*f*^ >y 7^±IB^«ftf - >y TJSISgPfc: 



(5) 



ftffl 2000-353765 



[0032] nmzni&w. **mz*>itzwBm, *e 

7*«$ ftfcfflBrfc 3«$U1 t ^ 9 y FJf i: ©IB 

v -ftfmmz titzmmc § in t y 5 v vm t <d 

fc^Wtt^y 7<&»ftH&»*mtf 1 G H z fc±tfT 

Uti/^Ste, *y70»f|MiawiE*» HRW 

* 5 Vfr BffJAtf 1 . 5 V\t "FtffettiRlCfc^Tfc* 
>y TW&gfcftft? S <fc 9 tCttS^^o 

«, K*»K® a xh 
[003 3] 

M©*SS©»S] [gl&MMJ] 0 3 (A) , 
(B) &tf0 4 1 $ffiffHctSiZ LSIf7 

7««itgffiE*SS 5 0 & tf >y 7^ 5>a -/l, 

9 0 ^r^-To 

[o o 3 4 ] $M\ lsi^ ^mmmmfmrn. s 

OtOl/^TBtW?*o BSI»tS5 0f±, H5fc#e-T* 

s>«y FfitS 5 l fcc©±iIifc:»»BJ£2nfcrJi<DE« 
5 7 l/7)l>WSL 5 2 fciO&S a-fr«fifi"C 
$>§o E«»R5 0©±ffitca:, 03 (A) IC^?J:5 

LSI ?--y7f§Scg|3 5 3«LT$5„ L S I 
>y 7£icg|5 5 3 it, lROH/^ F 5 4 ffSfcA/Tfc 
•J, #ti^7 F5 4fr5S9H*-:'5 5#L S 1^ 
y^HM8«5 3©y1-fflJfciEtfT^5«iS-p*S„ BBttfi 
«5 0<DTStC(i^yy5 6*TOLTfci>„ ft^?S 
<fc-5fc, j^^*-;/5 5fcMfiw2tfift2 0 /imfcfiE* 
Wt^Tfi^tffcR^ iot, *«/<y F5 4<DMtf 
<Dfc°>yf-p 2(if£*<Dtf>yf-p lJ;t)!)E<4om, 

[003 5] BBSfitS 5 0 tes 05 E^? J; 5 fc % U 5> 
<y KSK5 1 i:7U*i/7;l/fitS5 2 fc*»J^K«JfiL 
Tv 7 l^>7;l/filS 5 2 *U 5>y KISS 5 1 <D_hffifc 

[0 0 3 6] U^-y F fitS 5 1 tt, 05 (A) ~ (F) 

FfitS6 0T£»), #5XX3p*->Jgfea&3 0 ft?, |W| 
0(B) SK, TE^'j^y FfitS 6 0 Eft&tt 

U IQH (C) fc3*?<fc5ECu*>y**l/T 

l*»j«UTX;V-*-;l/6 2£flM 
U IH0 (D) E^?<fc?E^:?-:iy^LT 

;^-y6 3%MU &<^T\ H0 (E) fcjS?J:5 

7 6 7*Mt*. IBI0 (F) E^?<fc5E, 



6 4{i*att^-XhXW«ttttx5XhV^-hT$. 

[0 0 3 7] 7U*S/7;l/fit£5 2(i, 05 (G) ~ 
(L) E*Vf JcdELTiafiSftSo 0 5 (G) \&7t<D 
7W*^7;l/fitS7 Of*!), Witt07^;l/A7 1© 
±TBBfcC uK7 2, 7 ft?, IrI0 

(H) E^?«fc3E, 7C©7U*5'7;l'«S7 Ofcft* 
ttU 1110 (I) t^?J:dtCu^>y*%L 

Cu*>y*IBi7 4*»«bT±TO«ffll*i:*X;V-* 

-;i/7 5*»j*u ma (J) e^?£?ex 

7 5 \cm^1&3mWbX'KWb LT £7 

Ifl*lr%^T/^-;yy , LT, IrI0 (K) ic^t 
£-Mc±ffiEm»^-y F5 4Rt>lE^^->'5 5, T 
SEWE/*? F7 6fttflE«/<*-:/7 7^£ffM? 
5o flffttc, PflH (L) ESf <fc5E, ±TBEV;l/^ 
U h %Sft# U T V ;!/ ^ U M7 8 *&f£t % 0 
[0 0 3 8] 05 (M) E^?*'5fcU^«y FStS5 1 

7 U*S/^;HSS 5 2 U i>'>y FfitS 5 1 ©±ffi{C 
ffi«^te*LTlMi?4. 7b*^;l/SS5 2t4S» 
»JJi 6 6 K J; -3T U >>'-y FfitS 5 1 ©±®fcg»Sft 
§o g«£ft££:, 7U*->7;l/fiS5 2tt'JS?v Ffi 
S5 1 fc-ttfcfcoTi^SlttttfcfcttSo 7W 
^7;l/fiS5 2 F7 6tf'JS?y FfitS 

5 1 cD±ffi(D#*X^-y F6 4 i:^*LT, J?^73ln]© 

twnwsajwft s nx o , r^sts 5 2 u y 

i/*-y FSS5 1 fcfcSCWfcSSRSftSo 
[0 0 3 9] C CT, *«/<-y F 5 4&tfE»/<*-> 
5 5KO^TlT*5. 05 (G) <DCuflM7 2(i-^ 
{Ct±X^-y^y yy'fCt^TMLT^O, C ul7 2 
<D7-c;UA7 l KW?«ffiil3fiS{i, ><>y*EJ;DffM 

y55 ti^*© 15~25/imJ;tl HKRl/^K?* C 

[0 0 4 0] tfc, 05 (J) lit?*!) 

ctoT, Bai*/^ — V5 5(i^fttcMoTlRl 

ci@x«$n. < t; ft § cfc 3 icm^k < 

tfStlft^, CtDTcib, EMV<#-y5 5tttS£*0 1 5 
~2 5 ^mJ;DHtc*^i|isE?§iii:* , soit6T-$.§o 
[0 0 4 1] JCrsT, BE^^-V5 5ti^*<D 1 5~ 
2 5 /imcDl5^CD|\(5~ 1 0 |imO(|w2 

[0 0 4 2] BB^/^^->5 5©tw2*%5~l 0 ft 
mfcKVfci^ «tl^-y F5 4 <DM$ <D tf >y ^ p 2 lift 
*Okf-y^p 1 *0»<*t>TV>*o ict, iiftcDL 
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[0 0 4 3] ±£4>Glft£&5 Oti, 0 5 t/^-r 
<fc 3 K» U ~7>y K&K 5 1 £ 7 U*^7;HS« 5 2 fc* 
B'J^fciaifi LT, 7 U*^7;l/8« 5 2 * U ^"-y KS£ 

CD If ;l/ FT >y 7£tc J; -3 xmm LfcE*g«fcJt"Ct\ 

[00 4 4] • S!&0$@ *) ■*-JB^O««l 

[0 0 4 5] • 8!iS»tfT?©RW-SnE«<§»Ta6So 7 

>>7;i/ffis 5 2 (D**isit^M-rtx«'s y , y s> >y 

[00 4 6] • ^->757>F^-l'A GHififcgf* 
BtRS) #fi<**. U5>y KSK5 1 £7U*^7;l/» 
152 fc*»5iLT9J4rtlKi'r53b^T»*So 

[0 0 4 7] 03 (A) RtfB4fcjjVr«k3fc, BB^S 
®5 OtCti, #lc L S I 7^©*SW*f-y TTfeS 
— 3©CPU8 0i:~O©^ty 8 K 8 2t^ TS 
<DM>78 3*»*S-rs«ff/<»y F5 4 tmUZft. K 
^SJ8 4fc«J:oTEI(^5 0fc«*£ftT*« 

[0 0 4 8] CCDV;l/^?-"y 7^73.-/1/9 Oti, ^> 
7* 5 6 mm LT v+f-tf- F 1 0 0 t£^«$ftT*g 

[0 0 4 9] ±£©E«StR5 (XBSBBflJRtf* 

OttffliWlCOV^TW^*. &0*> 0 3 (A) iCiS 
f t Hint 3 »*NC A l^ft L fc IB] Dft 

[ o o 5 o ] 0 6 am i <DmzmT°&%o m&mm 5 0 

A (is 'J 5> y K*E 5 1 A cD±ffi£ 7 5 
2 MfiVity FSS 5 1 Afc«RWK»«*nTSE«U 
TfcSflW&Tfc*. C<OB«»g5 0Att, U^yKl 
fi 5 1 A OEtMl K 7 M 1 7V1/SS 5 2 A OGIMIOD 

ft*Wjta*nTv^«is-e<fc y , SMJlott^itt^ f if 

1 0 0 A±fc»«*nT^SSftTtefli£ft3o 

[0051] mntrnztomm-eibSo ffi^ass o 

B 14, y J? >y F«« 5 1 B <D±fficD 3 % tt£®1HKlC 7 
U*$/7Vl/ffl85 2 Btf'»*7 KS«5 1 B 

B(4, ttfcWlRttfcO^Ts 'Ji^y F»«5 1 BCDBEH 

^WT?*t), *2fjT&i> 0 C ©BBSS 5 
0 B(4, F 1 0 0 B±(C^«g^nT^S^n 

[0 0 5 2] a8ttS3os»«-eft*„ f-y^y'i 



-/I/9 0CJ4, Stft£tt5 0CfCLS If->y78 

«bTife**<a"c**o o ctt, y fs 

«5 1 CcD±fficD3"feLS I ^y 78 5 WA- 
KES LT 7 U*f7VI/»K 5 2 CtfiJ S7y KS&5 1 
Ck*iKWtSf««tlT»IILT**«|<aT?** 0 CCD 
5 0 C (4, V+F-itf- F 1 0 0 c ±c«i?n 
T^gSntfffl^nSo CcD^igcDB2fetS«5 0C 
tt, '>6^ROL S I WAtf— O(0l S I ^>y 
7**gf £lf^C. w^t- 

[0053] 0 9 an 4 ©ss&fiy-efcs. Be«s« 5 0 

D«\ vif-^-Ft LTCD'J i?y FS«5 1 DcD±B 
©5-BWSUfc-(B©1RWK7U*S/7*/WSfi5 2 Dtf 
y^'-y K«*5 1 Di:«^K:8sttSftT«»bT;&3 
flWTC&So C£DBH^»«5 0D(4, «f3£tfc-f»<0« 
«^C'OV^T, y-7-y K&K5 1 DcDBe»«(c7l-*i/7 

[0 0 5 4] 01 oiim5<Dmm?h% 0 ^-yf^ 

a-;l/9 0 E(4. Vtf-sp- Fh LTCDB3S«S5 0 E 
fcL S I ^-y78 5 3WiatLTa5*«aTft*. E^* 
5 0 E (4, 'J -7<y FSS 5 1 E <D±ffi<D5 % L S I f- 
>y78 5^«-r§g^C7^~77^««5 2 EtfU 
*Jv FWR5 1 E ^«MWfcS^^nTg*tT$.§« 

[00 5 5] 7 ]s*i/7>VWR 5 2 E tt, Ba^»« 5 0 
C±<D*icDfcr>y^£L S I <y 7 8 5 cD«@cD tf -y ^ 

t>©T*5o ioT, BKS«5 0E±fCLS I^>y7 
8 5 *»«■*■* C 4: ^*li:i8:oT 1/^5. 
[00 5 6] S:*5, 7 U*S/7;l/»E 5 2 E CD y *7>y F 
S«5 1 E-\cD^t!ct4, ®m$, WT©II1*«T** 

[0 0 5 7] • /Vy FgP^-t^-7. h*Wt5. 
[00 5 8] -7 U*^7*;l«R 5 2 E * U KSfi 
5 1 Efc»LTttlIfctrttUTfi»£"r3. 

[0059] • t y >>>y f»* 5 1 e ttmma 

[0 0 6 0] -mfttZo 

[00 6 1] -7 U+S/7/l/Sfi 5 2 E t V KSfi 
5 1 Efc©M©»fflfcXj|?**»|g;&7E8-rs 0 
[0 0 6 2] 'ftftic, ?S«UfcX^*^J3i^Mt 

[0063] not, 8 6imm<tLrzx.X3-i/mm 

[00 6 4] tkiS. 7 U*i/7>mW. 5 2 E L^: 
^■ZfEI*ISS5 0C±KLS I ^>y78 5^HStJ:d 
t -T 5 Jf^tC (4, SMXfi 5 0 C ±©Bf£0S#fc HVl/ 

ft -y T'ffitc i oTia«s*8[S}gjs-r s«es««feSo 
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[0065] hi i (a) , (b) itm6<Dmmmv$> 

%o v+f-tf-Ffflitti l oti, Eli 0(c^tf--y7° 

* >>a-;l/ 9 0 E OV+f-*- F i: LTOSBHiiaS 5 0 
EO±®£03 (A) tC^fv;l/^f-<y7' ; ev ! i-;l'9 
0A^«cLT*g?tl/c1gigTfe§„ 

coo6 6] xicmvmmmic^TmwtZo 
[oo67] [mzmmm) mi 2n^m<Dmzmm 

Wc&SBS^aSS 0 F£^t\, COBEH®aS5 0F 

«s ys^y 1 Ftf^-xfcaswaofflET* 

*K CO'JS^y KSS5 1 FO±IE7U*f^Hlfi 
5 2F-ltf, T®tC7 U*$/7Vl/*K 5 2 F - 2 *V 
y 5>y KIMS 5 1 F fc««ttlCttttSftT»*UTfc3 

[0 0 6 8] COffil§iaS5 0 Ffck* *©Wffi#LSI 

assoc^-to coiasass og&, 7^>7 

;l/S«5 2G^-Xfcft5«3iO»RT?*t), C07 
1^->7>S* 5 2 G ©SflJtC 'J 5>y F8S 5 1 G - 
1 , 5 1 G - 2 #7 U*<>7Vl/fflfi 5 2 G*«A/CRtt 

[0 0 6 9] c canst *tttf, ±TStJty^<yK» 

S51G-1. 5 1 G-2*Wf *«fiOEai»R5 0 

[0070] mA&Bm m 1 4tt*am©S4*jt 

tWK & 3 E&££ 5 0 H £^to C OBS&aS 5 0 H 
ti, y^y F8S5 l H^-xfcftSttaoSfiT* 
CO'J zs-y F«S 5 1 HO±Htc7U*v'7;vaS 
5 2 H - 1 a 7 S/7^aS 5 2 H - 2 #MA,T*E 
*ttTU5>y F8S5 1 Hk«R«K»««nT»»L 
Tft5» y^'-y KISS 5 1 HOTffiK7U**>7*;W6R 
5 2H-3 i:7U+->7;l/SS5 2H-4fc#MA/?E 
StlT'J^ F»S5 1 Hfc*JK«fc8M«SftT»*U 
T So 7l/+f7/HS5 2H-l~5Z 
H-4fi5VfcBfc37U**>7;l/3£«'efc3o 
[0071] co«cj;n«\ 0y*.tf7U*'>7*;i/g 

ffigfcOffiHaStc^HtS c fcjWOWUctt**. 

[0 0 7 2] 5 Hfflfttt) S 1 5 5 ^fiS 

wc&siEnass o i coianass o i 

tix 7U*i'7Vl/8S5 l l*M-Xfc£3ttaoaS 
7?&o, i:©7U*J'7*;Hfi5 1 io±ffltUf7F 
as 5 2 1 - 1 i: y s^v Fas 5 2 1 - 2 1 # 7 
77i/as5 1 1 tmmc&ffiiEnT&^LT&K), 7 

U+~>7;l/aS 5 1 I OTHfc y 5> >y F8S 5 2 1-3 
i: 'J *Jv Fas 5 2 1-4 i:A^7 U*S/7;HS 5 1 I 
k*ft«K:««*nT»»LT**««-p**. y^y 



FaS 52 1-1 — 52 1—4 I4S^KH4* U K 

as-e&So 

[0 0 7 3] GUAtf 'J &y KBS5 2 I - 1 ~5 2 I - 

40? %o»lofr*Hijo t o kSHf* c i: lc ± o t, 
0 I «S«cDS%3^0iB«aStc^gt 

[0 0 7 4] il<DBe*S»S5 0 I te, 41*07 ^>>7 

;i/as5 1 i^aiaLT^*as»i 2o**w3i/ti&tf 

[0 0 7 5] (£6$M0!D 01 6 (A) „ (B) «* 

'^mm&nmm^r^ l s i *-y7j&iR£ttfljE*s 

S5 0 J Mfyy^a-^ 1 2 0**fo 
[0 0 7 6] LSI ^7 0 m$cllSfflElt8S5 0 J 
tt, 01 7£tfc*:LT/TVf ckSfcs 018 (B) (C^s-f 

y s^y has not, coy s^v has 1 3 ooii 

K8UiH5£SftfcB l 8 (A) te^irsm^jf ?s 1 6 0 

i6oii, y ->*>y has 1 3 0 fcttsufcfciBfisft, y 
^>y has 1 3 ooiffitiiassnso 

[0 0 7 7] f'yy^^a-;!/! 2 0«U LS If'y7 
J§«HSfflE«8S 5 0 J <D±fl5fc, LSIf'V 77?$. 
3CPUf-y7*8 0tf, Tffi0^y78 3£*f)STS« 
ftrty F 1 6 8 VU, 16 9GU, 17 0SUi:g^£ 
ft, lo, 8»SiJ8 4lcJ:?TEfl&K5 0 J 
ftT*SLT&£«jg7?£3 0 COfy^a-;!/! 
2 0 « % /^y7 5 6 UTTIf-^- F 1 0 0 £ jg 

[0 0 7 8]5tf, LSI ^>y7«^gfflBBSaS5 
0 J {CO^TlftBflfSo 

[0079] Badass 0 J ti. 02 1 tC^-f 

y ^-y Fas 1 3 o tuw&mi& 1 6 o tttm^mt 

LT, flfli^Afg 1 6 0*U ^*>y KaS 1 3 0O±ffilC 

[0 0 8 0] ftit$J|£l 6 0t4, 018 (A) , 01 
6 (A) Rtf02O (F) }C^-r<t^(Cs CPUfy7" 

8 0lcW*SUfc**«**U Tffi 1 6 0 

* y 5 Ym<Dwm 1 6 3 % c u gowsui 1 6 
4v, #y-r5K«<o»tMn 6 5, cuiio^i'K 

A 1 66Gv Rtf#y -f5 KfiOffilHI l 6 6^WL-, 
fiO s «M 16 4V kSB»LT**«We7 1 6 8 
V, ^7VHI 1 6 QQtW^^Xh^^y YM7 1 
6 9Gs Mil 6 4(Cfc?vyKJ!l 6 6tCtS^L 
T^^l/MH^lfT 1 7 0 S fc*#f3o «W^7 1 6 8 
VO±«Ktt±fll«BWf/<v K 1 6 8 VU, T^tCti 
Tfll«W«ft'<y F 1 6 8 V LA^JfMLTfey, 77> 
Flf7 1 6 9 GO±4Stc(i±ffliJ^y F«1i/^y F 1 6 

9 G U, T^CliTM^y F»W F 1 6 9 G L^ 
«J«LT*D, M^tr7 1 7 0 SO±S(i:t±±IiJfl^« 



(8) 



®ffl2 00 0-353765 



mtlv F170SU, T*fcttTfllfl»W*><»y K 1 7 

0 s l*«lt^5. m-m^mm leoa, 
Coo8i] fvT'tv'i-;!/ 1 2 ooBfTOe, y-r 

Xfcfc, v+f-#- KlOOrt, U 5>*y KSffi 13 0rt, 

atwii^JifSi 6ort-p«4f*o cneoz-rx© 

«, CPU^>yy8 0<o*S^itSjk:SSK*nT^«W 
flg££» 1 6 0rtT*^t5y^X^±TS5o 

[0 0 8 2] SJH£1?§1 6O0&SM1 6 5© 

IPS Uiu 1 0 nm&TfV&Zo ZKOteSBll 6 5£IS 
fctKA^WMI 1 64 Vt y 7 > KB 1 6 6 G 

7>T-fe§^ i o o p Htchb^rrffiffi^e tot, mm 

zmmi 6 oovG^ytr-^vxti, at»©if;i/h7 

[00 8 3] 01 6 (B) JC^-ri^K, SH£Ji?6 1 
6 0©±ffi 16 0a fctt, L S I ^>y 7°J§«c95 1 6 1 ft 
Bl&LT&Zo L S I =f-v 7°m«g(5 1 6 Hi, 
i/^f'16 8VU, 169GU, 170SU*\CP 
U?-y7°8 0cDTB©^y7'8 3 £*fJfrt31EKT"MA, 
Tt/^o sfc, wk$w& 1 6 0CDT® 1 6 0 bfc«\ 

&gUDW&iy K 1 6 8 V L, 169GL, 170SL 
tf, ±IB<DL S I ^y^SMR» 1 6 1 ®«»<D«*/<y 
F168VU, 16 9GU, 1 7 0 S U t IrI CIBBTM 

[0 0 8 4] 0 1 9&tf0 2 0*#JHl/T\ ±HB 

»fli#«is 1 6 o<ow&imK-o^Tmm?Zo 

[0 0 8 5] SJg^Jf S 1 6 Oti, 11 1 9 (A) Rtf0 
2 0 (A) KaVriSlC, T«WMlil9 0^ 
3»f*JlffMlS 1 9 1 -»tt»W»<aiS 1 9 2^Sit 

xm 1 9 3^»n^ii?gsijiiii@ 1 9 A^nmmmm 

BfXSl 9 5*«THJfi«nSo 
[0 0 8 6] TWIIffillS 19 0:019 (B) 
KTfrt&oK. iS^TMZ 0 0©±ffifC, ^DA (C 

r ) * v >?lt, rmmmz o i 

So 

[0 0 8 7] «H*H»jaigl 9 1 : Hi 9 (C) fca* 

1 oifflt, «wi 202 

[0 0 8 8] &V>T\ 01 9 (D) IZmtkolC, Ui? 

[0 0 8 9] 019 (E) fcjjVf,fc3fc:* 

h2 03&fJJ)8LT, Kl 6 8 VL. 16 9G 

L, 1 7 0 S L*Bl£t%o 

[0 0 9 0] 8511MI1 19 2:019 (F) fciS 



;WF168VL, 16 9GL, 1 7 0 S L£ffl3Sift 
tt# 'J 5 KKSIM 2 0 3 fcJBdWSo 
[0 0 9 1] #V^\ 019 (G) K^-Tiik:, 
tt* 'M 5 Fttfltfl 2 0 3 IC M LXMft • St<f • * a 7 

fflstefffcoT* #y 5 KttiM 204 
[0092] &mimi$xm 193:019 (h) ic* 
mwm 202 <mi&R.xf# v -r 5 k*&&» 2 

1 6 3 S C uSjOWSUf 16 4V, #1)^ = KI!£>*fe*l 
116 5, Cu«0^7>K*l 6 6G, 

KSlQlMMi 6 6*«ta*J:5fc»B#LT, *t<^+>- 
JXOWm&mm l 6 0 A*J&8T*. 

[0093] *ftsuii 6 stixtryn-h-effM^n, 

1 0 fimJWToff*Tjej«*n*. 

[0 0 9 4] Sfc, 02 0 (A) fc^-TJ;5(c, ft§I$ 
Mm 1 6 0 Att"F%fflWR2 0 U!)'>L/MWX 

t'MJn, T«wj»Bi2 0 1 ©5-5jaH®gp#t«im 

LTV^c 2 0 1a UTiftlfflliK 2 0 1 © 5 ^Sflit^H 
Si 6 0AJ:t)JBHKtt#ttT*ail/T^*»»T» 

So 

[0095] mm&mmmxM 194:020 
(b) , (c) K*t&?ic s TWiimzo KDmm 

•yfltv MW$fltSl 6 0A©HH©«5^tc, »*W 

2 0 5%lfcl8.t2>o 

[0 0 9 6] 02 0 (D) K;jVfJ;3lC, 

m 2 0 5 Lrmmzmm 1 6 0 a ©s*o^a, 

[0 0 9 7] WK^JifSSWrlg 1 9 5:020 (E) 
t^-r±5K, 3l**J#Lfcffllt£Ji«l 6 0A^ A 
y^*ffiffltT, ft 2 0 6T?^-TJ;9tCs CPUf--y7° 

8otJt*sufc*-rxfc:«iK-r*. cwcaot, 02 
0 (f) aifHi 8 (a) (c^-r»ii^ji?s 1 6o*^a 

[0 0 9 8] i^C, 0 2 1 *#8gtTx U ^>y K»R 1 

3 o<Diiii^stcov>Tra-r§o 

[0099] 'J'»KSR130B, @2 1 (A) ~ 

(f) ts-riatUTSBtsnSo P0 ca) a, hi 
»/ - y nfc ft ji a- i: ijsmiswi t b tdm 

f-h (7°>J7°b^) ii*SSK«*«teT.inJft, Aa 
EEUTft*'JS^Kft7C©£Ji»Kl 3 lT-fe§„ C(D 
&MW&\ 3 1K» RIH (B) Kw-Ti^ic, vt^tt 
U IH0 (C) tc^-TJ;3fcC <y*^bT 

C u ^ -y 1 3 2 5:MLTX^-*-;V l 3 3 
$U ^^T\ P0 (D) tc^fJ;3(c/^-^y^L 
T/^-yi 3 4WU *v^-e, ihi0 (e) t^-r 

«t 9 (CX^-*-;l/ 1 3 3 fC^fD^^lJ^JifeTTXa 
J6TtT7 1 3 5*Jg/S-T5„ BSIt, Ir10 (F) KSt 
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<fc 0 ±TffifC V)W\s*Jl}/ V *m>LTV l\>#\si/ 
;lhmi 3 9 W±tJ:oT. 02 1 (F) 

StfH 18(B) tC^-T 'J 5>y KSS 1 3 0*<«ifiSn 

[0 10 0] COidfcHjflSftfcUS^ KSttl 3 0 

tt, rt»ic, *im 14 0V, MMW hi, 

VKI14 2 G*HWI£nT^««|i6"l?ifc<5. ±IB©S! 
JtSffi*^LT, J&8W1 4 1 k©Jf££ t 1(42 0 pm 

[0101] LSI ?>y7^*tM3Efllttlg5 0 J 
(4, 02 1 (F) v (G) , (H) {C^"f43lC, gJR 
$lf6 1 6 0 * U 5>y KSS 1 3 0 ©XffitCg^f 3 C 
i:fc=fcoT«*ft3 0 LS I^y7W3ll£ffiBEitS 
S5 0 J (4, ±fflfC«1i/^y K168VU, 169G 
U. 1 7 0 S Ufcfrf 3 0 

[0102] mm^mm 1 6 o©y s>v kss i 3 0© 

±ffi'\<DS£fcL 0 2 2 (C^f <fc o Ks ¥ffl^-X h 03 
9JX82 2 0-MEig£Xg2 2 l^y7P-¥ffltttfX 
§2 2 2->m&Xm2 2 3-^x#+^g3t«Xg2 3 

[0 10 3] ¥ffl^-XFXg2 2 0 : £©Xgl?& s 
U S^y KISS 1 3 0<DJ:fflCft»W H 1 5 0 t^ffl 

[0 10 4] fi«fclg2 2 1 : C©IgT?tt» SJS£ 
Sfg 1 6 0 3\ -?-©T® 1 6 0 b©«»©Wi^y K 1 
6 8VL, 16 9GL, 1 7 0 S L tf'J KSS 1 3 
0O±fflO*«|/^y K 1 5 OlcttlRTf 5 
t>t*U, Ui^y KSfil 3 0©±ffifc*HiT, 

[0 10 5] iJ7n-fBBWlg2 2 2 : CCIST' 
f4, S^^j'X*pX(4V P S (vapor phase soldering) 

ffl2 4 0#\ 01 7EgtJ:ilCtt*, Wlfi]LT^*« 
gM7Fl 68VL, 16 9GL, 1 7 0 S L tWM^ 
<y K 1 5 0 fctfJfrfrSftSo 

[0 10 6] $g&X*§2 2 3 : CCDIS-Ptt, j5fe#*fT 

[0 10 7] x|+^fi^«Ig2 3 4 : C©XgT 
tt\ U KSS 1 3 0CD±ffii:^M^)lS 1 6 0©T 

[0 10 8] f&5Hlt:X§2 3 5 : COIffPli, 

*Xjp+S/«Hfi*Jft«ft«**. ft*f 2 4 2f4^gSftS 

[0 10 9] ClT% ±i!2©L S I ^-y7«^SfflSH 
fllfifi5 0 J Rt»>y 1 2 0©#fttCOt^ 

[0 1 10] • fy^t^a-;!/! 2 0t4, CPUf7 



7' 8 0OWWB*«**P*OO, CPU^>y780cDi) 
ff««»*«l*fcf 1 G H z fc±tfTKi8{t*BI-3fc»a 
fcfci^T t, s 7 -f X«EE*ffi < 5 C £ <5IIJ6?fc 
So tBiM 1 6 5 ©ff£ t*M0(i mWTkK, ffi 

5 1 6 4 Vfc^^Kjf 1 6 6Gfc©WI©VG-l'yif- 

[0111] -LSI *-y7%«£SfflE«S«5 0 J 

[0112] -Lsi =f-v7mmnmmm&m&5 o j 
ttSBfijft^ToiMH-SEs^swpife^o mwkzmm 1 6 

0 ©#*RfrSgg"rftfcf£ K) , U 5>-y KSfi 1 3 o « 

[0 113] • ?-V777yF^A (SBfifcB*-* 
H#H) #Jg< fcS. U ^>y YWSL 1 3 0 £ifHM£ji?@ 1 

6 0 fc*Stafc LT9J*fc»iM-*fr5-e&*o 

[0 114] *fc, L S I ^vTTOKI&gfliESSSS 
0 J OKJPWKOV^TKWr*. 

[0 1 1 5] ±IB$6»« 1 6 5t4, S 1 02i!T?tJ: 
<, S i 0 2i:#y-f5 Ki:OJB*-pfeJ:<, Ta20 
5XJ4BST &$ymJV)VL • Xhn^a-i) 
TtCD4V\ 

[0 1 1 6] ±bS©¥H2 4 OfcttATx Ag^-Xh 

fUT, Cu-Sn«0&JBOB;«**iJfflL.TfeJ:^. 
[0 l 1 7] «§l£Jfm 1 6 O0U S>y K«S 1 

[0 1 1 8] 02 3 (A) (4, LSI 7*iS*££ffl 
£»S£ 50JOS1 ©SBBWfcw*. L S I f - <y THf 
ffi^SfflG*l&K 5 0 J - 1 {4, 'J *Jy KISS 13 0-1 
©±ffifc, 2fe©SM^SfSl 6 0-1 aRtfiifli^Wfg 

16 0-1 b%M^T»^«nTV>««U«T»**o 

[0 1 1 9] 02 3 (B) (4, LSI ^>y7««H^ffl 
Be«»S 5 0 J ©H 2 ©SSgflajSw-To L S I i-y y°m 
«*SfflEISSS 5 0 J - 2 (4, 'J ^ «y KSS 13 0-2 
©±ffit, 2tS[©»)l^S?g 16 0-2 a&IfffM^Jffg 

16 0-2 btMfaTftfrlSnTV^tfllJft-C**. 

[0 1 2 0] 02 3 (C) (4, LSI ^-y7jg|g*gffl 

iBi^as 5 o j ©ss i <Dmi$m*^ir 0 Lsif^y^ 

«*SfflBH$ISS 5 0 J - 3 14, y *J <y KSS I 3 0 - 3 
0±SiCffg|$MfB 16 0-1 am^tl, Rtf 'J i>~ 

>y kss 1 3 0-3 (DTmmm&sm 1 6 0-3 

[0 12 1] ttfE 

[0 12 2] •rB ! *a2lB«©SBH»S^ioV^T, ±13 

^•c i @B^nT^5 d , ±ib y ^-y FSS©TiSiij©7 
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[0123] cmsmmsM. mmy^^rmm 

[0 12 4] •j»*«5E«OEIIl»«K*5l/^T» ±12 
0, to, TSifllO'JS'y MHRtt. «»RtfMA,TE 

[0125] cnmmmt, yv^y^wm-n^ 

lis <o> ^ywnyea-^ £ * 

[0 12 6] 

wmt**)itzmi&<D7i'*i'7)i'£tiit*tiL. my 

»r < * - y © 7 * ;l/ i>/\<Dffi*3Sfitf«^ £ i: RtfSffi 

^ct mmm tc «t o t , Gtt/ < * - y **bjwj£*© e 

;l/ K 7 -y 7j£fc J: o TJ£f£ L fcJ§£ J: 0 ffl < B&? 3 £ 
[0 12 7] »*«2©aw^ B»a«i:cnK«Mfi 

LT&^w&^yyiij^&tK 7°yyha«tc^«g 

v^y hSSfc, 7*;l/Afc&7*;l/Afc«j«*ftfcEill 

7 y se y s> >y h as t mnmicmm^ 

& *> . ±f2¥*<*f- «y ^««±IB¥«ft^ -y 7JS*ffiK:« 
«LT&S$Jj££Lfc £>©?-&££&, v7» 
*gg|5#7 W*^7Vl/»StCffMLTfe§ C J; -pT, 
^ftcO^*ft^ -y TtefcJlfc Hfi «fc 0 «g© tf >y 

3*1, ^*«a¥tw*?- -y :/*»**■ %ct ft •vim t & 

[0 12 8] l«93om y»J>h»lfit»«* 



>y MSSfc«R«K:»««tiTK'J^y h»«<0±ffii: 

^ >y ^**»v^*wa*iw*^ >y ytt^Mmcm® 
t % c i: #we& § E«a«*ii^-r * c t 

[0 12 9] li5l<]S4CD5gH^«, U->*7 7^ 
WfcftttSftTRy ^-y h»«cD±ffitc««BI^^nfc 

7 \s**s7Mtm.t «t y ««w#wjfiT%«£ffix«( 

4:^**0 

[0 13 0] Hl*iS 5 7i , ;l/A©ffi£!EiS&^ 

-Z&Ztctbs ±TffiflHcy^«y F««%W-r§«jfi^i2 

[0 13 1] »#JH 6 ©aWttx 7^;bA<OffitcI2i^/^ 
^-V^*L, 4i^£ia?nfc7b^y7;US1gi:, R 

{cg^$tiT^7 U+~>7;l/»S^@S^n/c±ffi«& 
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